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ABSTRACT 
Limitations of graphical user interfaces, a program’s designed purpose, and other 
software development factors lead to perceived affordances and constraints in computer 
program functionality (Bell, 2015). Perceived affordances are functions the user knows 
exist, and constraints are limitations or restrictions to functionality (Norman, 2013). The 
perceived affordances and constraints of music creation programs may impact student 
compositions in many ways and have yet to be thoroughly investigated. The purpose of 
this study was to explore what effects students perceive music creation programs’ 
affordances and constraints have on their musical composing processes and final 
compositions. 
I interviewed, observed, and analyzed compositions from six students, ages 15-20, 
who had used music creation programs to compose. I used process and in vivo coding on 
these data to write descriptions of each student that highlighted their backgrounds, 
musical experiences, and how each student perceived the affordances and constraints in 
relation to their composing and compositions. I then used modified grounded theory 
analytical procedures to derive overarching themes from across all data. 
 The students had difficulty describing how the affordances and constraints of the 
	
 vi 
music creation software affected their composing and compositions. When students were 
able to describe program effects, these influences varied. The common effects were that 
the programs afforded the students testing for music ideas using the many available 
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Ableton: A digital audio workstation or MIDI sequencer program. 
Affordance: What the environment offers the animal, what it provides or furnishes, 
either for good or ill (Gibson, 1979, p. 127).  
Anti-affordances: A lack of functionality in any software (Norman, 2013). 
Coaching: The way a teacher can facilitate their students’ learning and individually guide 
them through the learning process and technological mediation (Watson, 2011, p. 71).  
Constraint: The limitation or prohibition of some functionality to describe. Functions the 
software restricts or that are difficult to use (Norman, 2013). 
Constructionism: An educational approach, based on constructivist learning theory, that 
holds that engaged construction or production of artifacts is the most effective way to 
construct or build knowledge (Papert & Harel, 1991). 
Constructivism: A learning theory that holds that when confronted with a new 
experience people make connections to their past experiences and build on them to 
construct new knowledge. 
Creativity-based music program: (see music creation program). 
Cubase: A digital audio workstation or MIDI sequencer program. 
Debugging: An education approach toward using a computer program in which the user 
creates parts of the product and experiments with the programming until those parts come 
together to form the desired outcome (Papert, 1993). 
Digital audio workstation, DAW, or DAW-type music creation programs: Computer 
music software such as GarageBand and Ableton that play MIDI-controlled sounds and 
can also allow the user to edit and manipulate digital audio. 
Finale: A music notation computer program. 
FL Studio (Fruity Loops Studio): A digital audio workstation or MIDI sequencer 
program. 
GarageBand: A digital audio workstation or MIDI sequencer program. 
GUI: Graphical user interface. 
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Hard determinism: The assigning of agency directly to technology or its attributes. In 
this sense, the technological tool itself informs and influences the process it is a part of 
(Smith & Marx, 1994). 
Instructionism: “Expressing the belief that the route to better learning must be the 
improvement of instruction” (Papert, 1993). 
Logic: A digital audio workstation or MIDI sequencer program. 
MIDI: Musical Instrument Digital Interface. 
MIDI Piano Keyboard/Controller: A USB interface in the form of a piano that the user 
plays on and the corresponding notes play or record on the program. 
Musescore: A music notation computer program. 
Musical Composition: An original musical product and the process of crafting that 
product. Music composition “tends to suggest that the work is a product of an individual 
rather than a group; second, it implies that creation of a piece of music whose formal 
properties remain largely fixed (Green, 2002, p. 44-45). 
Music Creation Programs: Application software or end-user programs that operate on a 
desktop or laptop computer for the purposes of writing music and not drilling a musical 
skill. 
Notation-type Music Program: Music creation programs that display music natively in 
standard musical notation. 
Perceived affordances: Those functions that the program can do that a user recognizes; 
these are affordances that the user is aware of (Norman, 2013).  
Piano Roll View: A common graphical user interface that displays notes as blocks on a 
chart with a piano for the y-axis and measure numbers with subdivisions for the x-axis. 
Presumptions: Practices a human must understand before using a computer or computer 
program. Presumptions include very basic skills such as how to turn on the computer and 
use peripherals such as a computer keyboard or tracking device (Bell, 2015, p. 55). 
Preventions (anti-affordances): Those functions the program cannot perform (Bell, 2015, 
p. 55). 
Privileges: These are functions that the program makes easy. Privileges are foregrounded 




Protections (constraints): These are available functions that are difficult to find or use. 
Developers may hide protections due to a lack of virtual space. (Bell, 2015, p. 55).  
Provisions (affordances): These are the functions the program can do. Provisions are not 
necessarily easy or hard to use; they simply exist. Developers list these functions in 
various menus. They do not foreground provisions, but they are still available (Bell, 
2015, p. 55).  
Quantize: The function of music creation programs that automatically move notes to the 
closest chosen rhythmical subdivision.  
Quantize Grid: The x-axis of the piano roll view that shows the measure numbers and 
subdivisions.  
QWERTY Keyboard: The alphanumerical typing keyboard on the computer. 
Reason: A digital audio workstation or MIDI sequencer program. 
Revealing: The bringing of something into existence. As in showing something we could 
not see before. Technology is used for this purpose (Heidegger, 1954/1977). 
Schooling: The unnatural act of quantitative instructional delivery in an instructionistic 
approach (Papert, 1993).  
Sibelius: A music notation computer program. 
Signifiers: Signs in the software that display functionality (Norman, 2013). 
Soft Determinism: A form of technological determinism that considers technology’s 
effect on a process of which it is a part of but places the influence in more complex and 
various connections to society and culture (Smith & Marx, 1994).  
Students: Regarding this study, a pupil in high school or their first or second year of 
university. 
Technocentrism: The process, or fallacy according to Papert, of referring all questions to 
the technology (Papert, 1990b).  
Technology:  
1. “A means to an end” and “a human activity” (Heidegger, 1954/1977, p. 4). 
2. “The practical application of knowledge especially in a particular area” (Merriam-
Webster, n.d.) 
3. “A manner of accomplishing a task especially using technical processes, 
methods, or knowledge” (Merriam-Webster, n.d.) 
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4. Regarding this study, technology refers to modern computer technologies and 
software programs that operate on them. 
Technology-based music instruction (TBMI): “music teaching where technology is the 
major medium by which concepts and skills are introduced, reinforced, and assessed” 
(Dorfman, 2013, p. 13).  
Technological Determinism (See also Hard Determinism and Soft Determinism): The 
theory that technological tools or ideas have an influence over the process of which they 
are a part. 
Thick description: Related to ethnography research; a deep, dense, socially, and 
culturally contextual presentation of the issue under investigation (Geertz, 1973). 
Trade-off: The acceptance of one feature at the loss of another (Norman, 1993). 
USB: Universal Serial Bus. 
Utilitarian Software: A skill/drill software such as the ear training exercises at Good-





Background, Problem, Purpose, and Rationale 
The development and advancement of digital music technologies affect music and 
musical engagement in many ways (Savage, 2005). Digital music technologies allowed 
composers such as Xanakis, Stochhausen, and Schaeffer to compose music for electro-
acoustic performance. Similar technologies have also changed the way people listen to 
music by allowing it to be streamed from smartphones. Not only have digital music 
technologies affected music creation, performance, and listening, teachers recognize them 
as useful educational resources. King, Himonides, and Ruthmann noted this development 
in stating, “technology is now broadly accepted as a general underpinning to music from 
both an education perspective and general musicianship perspective. Whether composing, 
performing, or researching music, technology has become a valuable tool in the 
development of musical skills” (2017, p. xiii). The technology these authors referred to is 
computer hardware and music software and not traditional instruments, and these 
technologies can be used in music education practice. 
Bauer (2014) noted four different types of computer music software used in music 
education: tutorial, practice, creativity, and game. Tutorial, practice, and game type 
programs are for explaining, practicing, or drilling musical concepts and not for writing 
music. Musictheory.net is an example of a program that offers explanatory tutorials, skill 
practice, and games to reinforce musical concepts. Creativity type programs such as 
GarageBand, Ableton, or Finale allow the students to write music and explore music 




GarageBand and Ableton are called digital audio workstations (DAWs), and programs 
such as Finale or Sibelius are called music notation or scoring programs. Though Bauer 
(2014) used creativity to label these programs, Resnick (2017) stated, “there is no 
consensus on what it means to be creative” (p. 17). Because of the complexities and 
discrepancies around creativity, instead of using the term music creativity programs 
suggested by Bauer, I prefer to use the terminology music creation programs.  
Using music creation programs in music education reminds me of the composer 
John Mackey. When asked, “what instrument do you play?” John Mackey answered, 
“none.” John Mackey is a composer that uses a computer to write music and does not 
play an instrument. Mackey (2019) described exploring composition at an early age by 
studying scores and experimenting with music creation programs. My musical 
background and practice have been similar. I used music creation programs to explore 
music before I ever studied music formally. For a long time, I have used music creation 
programs to compose music, and I also use them in my music teaching. 
I have taught students of all ages with music creation programs in computer labs 
for over 19 years. Dorfman (2013) called this educational practice: Technology-based 
music instruction or TBMI. Technology-based music instruction (TBMI) is “music 
teaching where technology is the major medium by which concepts and skills are 
introduced, reinforced, and assessed” (p. 13). In TBMI, students engage with computer 
music technologies to study musical content in productive, possibly constructionist, ways 
(Dorfman, 2013). Constructionism is an educational strategy that holds that an effective 




public entity is a physical or virtual shareable manifestation of the student’s creation that 
is not imagined or otherwise solely in the student’s mind. 
In one of the music courses I teach, my students compose their own music using 
music creation programs, and, in doing so, the students are physically making their own 
public entities. In this class, I give the students projects to compose music using the 
music creation programs GarageBand, Logic, Ableton, and Finale. The music projects I 
design for my students entail composing music with different requirements meant to give 
them experiences with various compositional forms, concepts, and techniques. For 
example, one project has students writing a melody using antecedent and consequent 
phrases by placing specific notes of the key in certain mensural locations. Besides these 
requirements, I leave the rest of the musical decisions up to the students. Using the music 
creation programs, the students decide which keys, instruments, tempi, ranges, and 
dynamics to use as well as which other notes and rhythms to fill out their melodies. As 
the teacher, I facilitate the students’ composing by working with each student 
individually. 
In teaching these classes, I have found that the students’ compositions contain 
distinctive similarities, such as the same instrument, tempo, key, and other components. 
Those musical components were most often a default setting of the program or the result 
of a prominently placed feature of the program. It appeared that many students chose to 
use these components as offered by the computer without alteration, and that their note 
and rhythm selection were then affected by the sonic experience of these components. I 




impacting the students’ compositions. I became concerned that there were influences 
from the program on my students’ compositions of which I was not aware. 
Research Problem 
 Music composition education can take many forms, all of which have their own 
concerns and complexities. In this study, I am focusing on music composition education 
where students use music creation software to explore music composition. Music creation 
programs afford users a space for open music creation and the tools to write music based 
on the user’s intentions. Yet, the way these programs are designed and the tools they 
afford might direct student composers to use specific functions or impose a manner of 
composition. Therefore, in this study, I am interested in how the music software that 
students use influences their composing and compositions.  
Constructivism and Constructionism 
Through his work with children, Piaget (1936/1952) theorized that learning is a 
personal process of knowledge construction based on experiences in the world.  
Vygotsky (1978) also theorized that knowledge is constructed but emphasized learning’s 
social foundation, commenting that “human learning presupposes a specific social nature 
and a process by which children grown into the intellectual life of those around them” (p. 
88). Vygotsky’s ideas represent a social constructivist theory where learning is a 
contextual and shared activity (Carroll, 2018). The theory that learning is the process of 
constructing our own understandings from experience is the foundation of constructivism 
(Brooks & Brooks, 1999). 




educational approach, which builds upon the tenant that knowledge is constructed by the 
learner and “adds the idea that this happens especially felicitously in a context where the 
learner is consciously engaged in constructing a public entity” (p. 1). Papert (1980) 
suggested that computer programs could be useful educational tools for students to use 
because they allow them to produce public and sharable, albeit, virtual creations. 
Computer programs, Papert believed, could specifically be helpful in concretizing 
abstract concepts such as mathematics for students (Mackrell & Pratt, 2017) 
Technology-Based Music Instruction 
By applying constructivist learning and a constructionist approach to music 
composition education, it can be argued that actively composing music would be 
conducive to students learning music composition. Whereas students can use pen and 
paper to write music, they can also use music creation programs. Dorfman (2013) 
supported using music creation programs in constructivist music education in stating, 
The characteristics of constructivism lend themselves well to the design of 
experiences in TBMI [Technology-Based Music Instruction] ... Open-ended, 
teacher designed experiences with music software can allow students to discover 
novel approaches to solving musical problems, thereby developing new 
knowledge based on what they already know. (pp. 36–37) 
 
In making the connection between TBMI and constructivist learning, Dorfman conveyed 
a similar notion to Papert (1993); that computer programs can support production-based 
educational experiences for students. Dorfman (2013) also commented on the teacher’s 
role in designing the educational experiences for students in TBMI, suggesting that they 
have some influence over the students’ music composition education. 




Vygotsky’s (1978) research, Papert’s (1980, 1993) constructionist strategy, and the 
literature on TBMI (Dorfman, 2013), having students use music creation programs to 
study music composition by composing their own music through educational experiences 
may be an effective educational approach. It is important to note, however, that in this 
academic context, more forces are operating on the students’ educational experiences 
than just the teacher, and one of them is the technology itself. The music creation 
programs used in this class environment have designs, functionality, and interfaces that 
shape and influence the music that students write (Bell, 2015). 
Perceived Affordances and Constraints 
Affordances and constraints are useful terms in exploring how music creation 
programs can inform music composition. An affordance is what an animal can get from 
the world outside of itself: “The affordances of the environment are what it offers the 
animal, what it provides or furnishes, either for good or ill” (Gibson, 1979, p. 127). For 
example, certain things in the world afford nourishment for humans, and other things do 
not. Moreover, an affordance exists whether or not an animal is aware that it does 
(Gibson, 1977). If something affords nourishment, but the animal is not aware, it still has 
that affordance. 
Norman and Pemberton (1999), working in the field of human-computer 
interaction, used the term affordances and developed the term perceived affordances. 
Perceived affordances are those software functions that a user knows exist. Norman 
(2013) also used the terms anti-affordances, a lack of functionality; signifiers, signs that 




functionality. By way of analogy, an oboe affords a beautiful tone in its middle register 
but constrains that beautiful tone in the extreme high register. The oboe cannot play the 
note G3, and that would be an anti-affordance. In the same way, digital audio workstation 
(DAW) type music creation programs afford graphical note editing but constrain standard 
notation. For music notation programs, just the opposite is true. 
Affordances and Constraints of Music Creation Programs in TBMI 
Music creation programs have unique designs and functions that favor specific 
actions and usages (Mlynczak, 2015). These differences come from developers who 
produce these programs for specific musical purposes (Bell, 2015; Pignato, 2017). For 
example, one developer designing a program for composing symphonic music could 
foreground one set of functions while another designing a program for writing popular 
electronic music could foreground a separate set of functions. Variations in design and 
functionality based on a program’s purpose and development manifest themselves as 
affordances and constraints. 
Bell (2015) noted that constraints in the GarageBand program’s design made that 
software easy to use, but the affordances may guide the user to specific musical choices. 
Bell suggested that affordances such as quick start functions and designs that default to 
standard keys, tempi, and time signatures may focus users’ attention. When students 
interact with music creation programs to compose music, the programs’ affordances and 
constraints may affect the student’s compositions. Research is needed that explores the 





Purpose and Question 
Constructionist educators suggest that computer programs are useful classroom 
tools because they allow students to produce public entities of educational content 
(Papert, 1980). The literature on technology-based music instruction also supports 
students using computer programs to write their own music in music education 
(Dorfman, 2013). Music creation programs, however, have affordances and constraints 
that may influence how students construct musical objects (Bell, 2015). The purpose of 
this study is to explore how the affordances and constraints of the music creation 
programs may affect the students composing processes and final compositions. I used the 
following research questions to guide my investigation:  
1. How do students describe the ways in which the perceived affordances 
and constraints of music creation programs influence their music 
composition processes? 
2. How do students describe the ways in which the perceived affordances 
and constraints of music creation programs influence their final 
compositions? 
Research Rationale 
Student Agency and Autonomy 
 Maintaining students’ agency in their musical compositions is an important 
educational concern. Wiggins and Medvinsky (2013) proposed that music students could 
not succeed in educational environments that do not support their personal and musical 




educational environments can compromise this agency. The music creation programs that 
students use are part of their education environments, which, based on the literature cited 
above, have the potential to also impact student agency. Gall and Breeze (2005) found 
that students believed the afforded sounds in certain music creation programs were 
restrictive; impeded what the students wanted to do musically. 
Moreover, Berkley (2004) noted that “the key goals in teaching composing [are] 
that students should achieve ownership of their pieces and compose with increasing 
autonomy and authority” (pp. 255–256). Gall and Breeze (2005) also found that sound 
quality restrictions moved students to choose instruments they otherwise would not have 
chosen and for which they wrote differently, thus suggesting that the affordances of the 
program affected the students’ compositional choices. Knowing what affordances and 
constraints may compromise students’ agency or autonomy could help students be aware 
of these issues and maintain ownership of their music. 
Meeting Standards 
The National Association for Music Education (NAfME) initiated new core music 
standards in 2014. NAfME (2014) offered that creating, performing, and responding were 
the artistic processes in which musicians engage, and, under these processes, created 
standards for different music class types. These class types included general music, 
composition/theory, music technology, harmonizing instruments, and ensemble. NAfME 
also created lesson plans across these class types to support music education using these 
standards. Many of the lesson plans in the general music and ensemble class types 




technology and composition class types. Understanding students’ perceptions regarding 
the effect of music creation programs would then be beneficial to those who use these 
standards. This information could help uncover what affordances and constraints students 
need the most support in dealing with, which could aide in planning composition 
education experiences that help students with these issues.  
NAfME also designed rubrics to assess students in these technologically mediated 
lessons. Depending on the degree to which the affordances and constraints of music 
creation programs affect student compositions, it could be challenging to measure how 
much of a composition is a product of the students’ skill or the programs’ affordances. 
Knowing the students’ perceptions of how programs influence their music could help 
assess students’ autonomy in compositional skills. 
The Student Perspective 
Knowing students’ perspectives about the affordances and constraints of music 
creation programs could also help to include students’ voices in education discourse. 
Pignato (2017) suggested that students’ perspectives are often absent from discussions 
about technology in education. Pignato stated,  
Technology within music education serves many masters: legislative priorities, 
preferred methodologies and pedagogies, institutional interests, corporate 
interests, and a plethora of approaches to and value systems underpinning the 
doing of music, the place of music in general education curricula, and the purpose 
of and function of education. More often than not, young musicians have no role 
in determining those purposes, functions, or values. (p. 204) 
 
Understanding students’ perceptions would supply educational practice with a bottom-up 





Thwaites (2014) believed that computer technologies in music education have 
formidable control over music education and questioned whether musical products made 
with those technologies reflect technological over human or educational values. In doing 
so, Thwaites hoped to start a discussion about how to support composition education that 
is grounded in musical concerns and not technological biases. Exploring students’ 
perspectives about how music creation programs affect their music could add to this 
discussion by showing how technological biases manifest in their compositions through 
affordances and constraints. 
Summary 
In technology-based music instruction composition education, affordances and 
constraints in music creation programs’ design and functionality can affect the students’ 
music compositions. The effects of these programs could impede student agency and 
affect their perceived ownership of their pieces. The purpose of this study is to explore 
how students perceive the affordances and constraints of the music creation programs 
affect their composing processes and final compositions. The findings of this study could 
help support educational experiences in music composition that guide students around 
these affordances and constraints and toward ownership of their pieces with autonomy 







The framework for this study was constructionist education viewed from the 
perspective of technological determinism supported by ideas in human-computer 
interaction. A discussion of these concepts sets the groundwork for the theories and 
beliefs directly related to this study’s purpose: how the functionality of music creation 
programs can potentially affect student composing processes and their final 
compositions. Empirical studies in TBMI and music creation programs' effects close the 
discussion following the mostly theoretical concepts that preceded it. 
Constructivist Learning 
Some thinkers believed that knowledge is innate and discovered over time or that 
knowledge had to be directly delivered to the student by the teacher. Freire (1993) 
considered this latter belief the banking model of education because it is the idea that 
knowledge can be deposited in the mind of the student, similar to depositing in the bank. 
Papert (1993) noted that these beliefs are forms of instructionism – the idea that direct 
teacher instruction can affect learning. Piaget (1936/1952) posited that children do not 
learn by uncovering innate knowledge or acquiring knowledge directly from another; 
instead, children make or construct their own knowledge from their experiences. These 
ideas about how children learn became the foundation of constructivism. 
Constructivists hold that “we construct our own understandings of the world in 
which we live,” and “each of us makes sense of our world by synthesizing new 




p. 4). Constructing understandings is a personal and individualized process because 
people use their own previous knowledge to make sense of new experiences and generate 
new knowledge through those experiences (McLeod, 2018a). Learning is not only a 
personal process, but it is also an active process. Even when learning information through 
oral communication transmission, Papert (1993) suggested that “if you could see the 
brain processes at work you would observe that your interlocuter is ‘reconstructing’ a 
personal version of the information you are ‘conveying” (p. 142). 
 Though Piaget (1936/1952) theorized that learning was internal and personal, 
Vygotsky supported social constructivism, which is the idea that learning is a contextual, 
socially constructed activity (Lourenço, 2012). Vygotsky (1978) suggested that children 
construct their understanding of the world from social-cultural interactions before 
developing their cognitive abilities through the Zone of Proximal Development (ZPD). 
ZPD is the area between what students can do on their own and what they cannot, and it 
is the development level where students are ready to learn from another that is more 
knowledgeable than them. Whereas Piaget believed cognitive development came before 
learning, Vygotsky believed that learning came before, or is part of, cognitive 
development. Vygotsky (1978) stated, “learning is a necessary and universal aspect of the 
process of developing culturally organized, specifically human psychological function” 
(p. 90).  
Using Piaget’s (1936/1952) theories and expressly Vygotsky’s (1978) zone of 
proximal development, Bruner (1978) developed the educational approach called 




and Ross, was the first to introduce scaffolding (Wilson & Devereux, 2014; Benko, 
2014). Scaffolding is a set of related educational strategies for supporting student 
learning by bringing students into and beyond the ZPD (Bruner, 1978). These strategies 
include giving students exemplars for reference and spiraling—or gradually increasing 
the complexity of educational tasks. 
Constructionism 
Based on constructivist learning theory, Papert (1980) proposed the 
constructionist educational approach. In academic discussions, there is some confusion 
about the differences between constructivism and constructionism (Mohammad & Rob, 
2018). Although the epistemological foundation is the same, constructivism is a learning 
theory, and constructionism is an educational strategy. 
Papert and Harel (1991) suggested that if learning is the synthesis of mental 
constructions through experience, then an effective way to build those mental 
constructions would be to make a public entity or artifact. A public entity or artifact is a 
sharable object constructed by the learner, such as a painting for art class, a model 
volcano for the science fair, or a written essay for English class. In the context of music 
education, students may learn how to compose music from hearing a lecture on the 
subject, but Papert and Harel would say that the students were building mental 
constructions while they were listening. According to constructionist educators, the most 
felicitous educational approach would be for the students to compose their own music. 
Although some reduce the constructionist approach to the adage learning-by-




most effective when students are physically making things, but they may learn best when 
they make entities of value to them through their own processes that connect the 
experience with their previous knowledge (Papert, 1993). Mohammad and Rob (2018) 
supported Papert, stating that constructionism “is based on the principle that meaningful 
learning occurs when individuals actively construct a meaningful product in the real 
world” (p. 275). It may be, then, that students learn music composition better by actively 
composing music rather than by any other method and, further, that composition 
education in technology-based music instruction may reflect a constructionist learning 
environment. 
Technology in Constructionist Learning 
Computers and computer programs can be useful resources in constructionist 
education (Papert, 1980). Computer programs allow students to design and build virtual 
artifacts that they might not otherwise be able to make in physical space. Furthermore, 
computer programs help students engage concretely with educational content, especially 
with abstract concepts such as mathematics, for which purpose Papert designed the Logo 
computer program. 
The Logo program is both a software application and the programming language 
used by that application. A programming language is a formal set of instructions or 
notations on which a program operates. The Logo programming language is in the form 
of geometric rules. For example, the instruction RIGHT 90 would pivot the cursor (what 
Papert called the turtle) 90 degrees. The instruction FORWARD 100 would move the 




geometric instructions such as these into the Logo software, students could draw graphics 
and make images, games, or, in some versions, control attached hardware. Papert 
theorized that using the geometric programming language could help students learn 
mathematics through engaging the program and programming language to construct 
sharable entities that had value to them. 
Specific to using computer programs, Papert (1980, 1993) proposed a process 
called debugging. Similar to the software development process of the same name, 
constructionist debugging entails making parts of a product and experimenting until those 
parts come together to form the desired outcome. Papert gave the example of a student 
wanting to create an image of a house. That student could program a square for the base 
and triangle for the roof. That student would then debug—tinker and experiment—with 
the programming until the parts of the house aligned. Papert (1980, 1993) thought that 
debugging was a useful and valuable constructionist process when using computer 
programs. In debugging, the student attempts to figure out the programming until the 
product matches her or his ideas. During the process, the student discovers the 
programming configurations that do and do not work to create the image of the house, 
and, using the Logo geometric programming language, experiences and engages 
mathematics. 
In the way that the Logo program can be a useful resource for studying 
mathematics, music creation programs might be useful resources in music composition 
education. Music creation programs allow students to construct music compositions, 




music and continuously play it back until their composition is complete, presumably by 
their or the teacher’s requirements. During this process, they engage and experience 
music composition. 
Technological Concerns. Papert (1980) also considered critical and skeptical 
arguments about using computer technologies in education. Papert did not relate the 
concerns of any specific person, but instead gave a distillation of prevalent arguments, 
save for Weizenbaum (1976), who generally believed that society should be wary of 
overusing computers because they lacked human qualities. In relating critical and 
skeptical arguments, Papert wanted to show opposing perspectives to using computers in 
educational settings and strengthen constructionist arguments by offering rebuttals to 
these perspectives. 
The critical argument Papert (1980) noted was the belief that using computers in 
education could lead to mechanized learning or mechanized thinking. The concern was 
that if students used the computer, they would begin to think like the computer, which 
could lead to a loss of human values or corrupt a student’s self-image. Papert’s rebuke 
was that using mechanized procedures would be another educational experience the 
students would have, after which they could choose between using mechanistic or other 
methods. Moreover, Papert argued that students would benefit from experiences with 
mechanized processes because subjects such as mathematics and grammar require a 
mechanized approach. 
The skeptical argument Papert (1980) presented was that using computers would 




If a person conceives of children’s intellectual development (or, for that matter, 
moral or social development) as deriving chiefly from deliberate teaching, then 
such a person would be likely to underestimate the potential effect that a massive 
presence of computers and other interactive objects might have on children. (p. 
25) 
 
Papert’s defense was that skeptics based their argument on instructionism and not 
constructionism. 
Beliefs about computers in educations are blocked by the Technocentric fallacy 
(Papert, 1990b). Technocentrism is the tendency to elevate technical objects to a central 
position in educational decisions and discourse. Examples of Technocentrism in 
academic discourse could be a dialogue on the effects of technology or questions 
regarding how technology impacts students’ thinking. Papert (1990b) acquiesced that 
most technology and educational conferences have Technocentric tendencies. Such 
tendencies and beliefs give agency to the technology itself and can prevent educational 
practitioners from focusing on people and cultures (Papert, 1990a). Papert noted that to 
move past the technocentric fallacy, we need to re-examine our assumptions of nature, 
society, and how computers are used in education, and a change in perspective could do 
this. 
 A Change in Perspective. Papert (1980) argued that computers in education 
could not be effective without a change in perspective away from the schooling model. 
Schooling is the process of instructionistic mass education through homogeneous bell 
schedules, standardized tests, and other systematic practices. Peurach, Cohen, Yurkofsky, 
and Spillane (2019) described how mass schooling in the United States was developed by 




classroom instruction. Peurach et al., noted the instructionistic foundation of schooling 
practices in commenting that “public schooling was invented at a time when most 
Americans assumed that the mind was shaped by its circumstances. If so, it could be 
shaped by man-made institutions like schools” (p. 35, 2019). Schooling has been 
contrasted with educating (Hyman, 1979; Fu, 1993), and Papert (1990, 1993) found 
schooling antithetical to learning. Papert argued that a way education might move beyond 
the schooling model was to utilize computers as tools for student-led education and not 
just replace top-down instruction.  
Thirty-seven years after Papert (1980) proposed that education needed a change 
from the schooling model through technology, Resnick (2017) noted that things had not 
improved much. Resnick stated that “too often, designers of educational materials and 
activities simply add a thin layer of technology and gaming over antiquated curriculum 
and pedagogy” (2017, p. 22). Papert (1980) made an analogy to the motion picture 
camera, that when first invented, people used to broadcast staged dramas, which was 
doing what they have always done, just now adding a wider audience. It took a 
generation for the use of motion picture cameras to evolve to produce the modern films 
of today; however, developments in movie making were also associated with a change in 
perspective regarding what filmmakers could do with those cameras. 
Though camera technology has certainly improved, the basic functions of movie 
cameras have not changed much. In this sense, developments in motion pictures may 
have come more from the change in perspective and using the camera in new and 




develop as fast. Novel developments in technology may not appear quickly because, as 
Papert (1990) believed, computer systems perpetuate their designs in an iterative process. 
As computer technologies develop, new iterations retain designs and functions of 
previous builds (Lanier, 2010).  
Dig in (Papert, 1980) or Lock-in (Lanier, 2010) refers to the phenomena when an 
old technology establishes itself as a current standard even though it is no longer the most 
effective or efficient option. An example is the QWERTY keyboard—a system of 
arranging letters on a typewriter—that is still in use today even though computer 
keyboards do not have type hammers. Another example is the Musical Instrument Digital 
Interface (MIDI) computer music protocol. MIDI’s wide-spread use made it so that 
developers kept to its basic operations when updating and increasing its functionality 
(Lanier, 2010). Today, even the most advanced music creation programs still operate on 
the original MIDI protocol developed in 1983, though the MIDI 2.0 protocol was 
prototyped in 2019 (White, 2019). As these and other technologies are updated, they 
maintain many of the systems, protocols, and biases of the old technologies from which 
they developed (Lanier, 2010). 
Not only might technology perpetuate its own development, but it may also be 
preserving schooling practices. Using computer technologies in education, van Manen 
(2008) believed, induces technological thinking – a calculated rule-based thinking 
process wherein the outcomes precisely match the proposed goals. Moreover, van Manen 
noted that calculative practices are technologically induced and so ingrained in schools’ 




In North American educational and curriculum theory the dominance of 
technological and calculative thought is so strong and deeply embedded that it 
seems well-nigh impossible to offer acceptable alternatives to the technocratic 
ideologies and the inherently instrumental pre-suppositional structures of teaching 
practice. (2008, p. 4) 
 
Continuing, van Manen stated, 
There is a certain irony in the fact that even the increasing popularity of 
qualitative inquiry in education has actually resulted in educational practice 
becoming cemented ever more firmly into preoccupations with calculative 
policies and technological solutions to standards of practice, codes of ethics, and 
perceived problems. (p. 4) 
 
Technological thinking, van Manen believed, was so pervasive in education that schools 
tried to address educational issues and concerns with new programs, both computer 
programs and educational systems packaged as premade methods. Even qualitative 
educational research, van Manen thought, did not help remove calculated policies from 
educational practice, but had only further solidified quantifiable fixes to educational 
problems. The change in perspective needed is one that embraces computers for student-
centered educational uses and not just as a substitute for, or add-on to, old instructionistic 
methods (Papert & Caperton, 1999). Then, akin to the motion picture camera, computers 
in education could develop into effective educational resources that support 
constructionist learning. 
Constructivist Music Education 
Some progress has been made toward a student-centered approach using 
computers in music education. Bauer and Daugherty (2001) studied an online music 
education philosophy course based on constructivism. The class used a website for 




education. Bauer and Daugherty found that students enjoyed the experience even though 
the students were at first skeptical. Keast (2004) studied if constructivist ideas and 
strategies could be successful in online teaching and learning environments by giving a 
constructivism-based online activity to students in a graduate music education class and 
assessing how they met learning objectives. Keast found that “participants’ presentations 
scored higher than required for the assignment, therefore the activity was deemed to be 
successful” (p. 114). 
Wiggins, Blair, Ruthmann, and Shively (2006) advocated using a constructivist 
approach in music classes and offered their thoughts. Wiggins et al. (2006) cautioned that 
instructionistic approaches could upset student agency and assert teacher control over 
students constructing their own knowledge through experiences. Blair noted the 
difference between activity and experience and that merely having students do things is 
different from actively engaging with music. Ruthmann addressed the need for teachers 
to provide context for constructivist music lessons and to value multiple perspectives and 
diverse musical cultures in constructionist classrooms. Shively mentioned the importance 
of authenticity – contextual and relevant musical engagement - in constructivist music 
learning. Wiggins, Blair, Ruthmann, and Shively all agreed that for constructivist 
learning to occur, “[students] must know their ideas will be valued and are central to their 
own learning process” (p. 90). As one of the rationales for doing this study, I hope that 
investigating students’ perspectives on using music creation programs can help advance 





Though progress toward a student-centered perspective may be occurring in some 
areas of music education, there is still much room for improvement. González-Moreno 
(2017) suggested that philosophies have not yet fully embraced using computers in ways 
that support student-centered education. González-Moreno noted that schools add 
technology to the music classroom without giving adequate information on using 
technology or using it skillfully for educational purposes.  
Though perspectives regarding formal music study may still be developing, 
informal music study outside of formal education is usually, if not always, learner centric. 
Papert (1990) believed that when students want to learn, they do so on their own in 
personal and constructionist ways. When students study how to play an instrument 
outside the classroom, they do so by physically playing that instrument and by imitating 
others (Cutler, 2002; Green, 2002). Similarly, Pignato (2017) related that when students 
learn music outside the classroom with computers, they follow their own processes. 
Pignato stated, 
Young musicians … curate their learning, seeking out particular types of music 
that are most meaningful for and reflective of their personal identities, desired 
social personae, and desired social memberships. Those who wish to learn about a 
particular aspect of music can purposefully search for precisely what they seek 
unfettered by institutional sloth, authoritative value systems, or institutional 
controls. Opportunities for exploratory learning based on a user’s whim, interest, 
and personal agency abound…New communities of response frequently form, 
sometimes resulting in small, largely anonymous groups sharing, collaborating, or 
acting in consort around niche genres, themes, techniques, or repertoires. (p. 208) 
 
Pignato noted the abundance of resources and venues made possible by computer 
technologies and suggested that in informal music study, students, based on their self-




computers to collaborate and engage with others in groups of similar musical interests. 
 Though computers are important resources in constructionist education, I have 
attempted to show that educational perspectives have not yet fully embraced using 
computers in a way conducive to constructionist practices. Instructionistic beliefs (Papert, 
1993) and lack of technology training for teachers (González-Moreno, 2017) may impede 
student-centered computer use in education. Furthermore, the technology itself might be 
fostering calculative mindsets that are antithetical to constructivist environments (van 
Manen, 2008). Moreover, those critical or skeptical of using technology in the classroom 
argue that computers could upset learning or not help learning at all (Papert, 1980). This 
preliminary discussion of computers in constructionist practices begins to show the 
complexities of using technology in education. Outside of formal education theory and 
how computers can or should be used to promote student learning, there are other beliefs 
about technology and its effects on human activities and processes. 
Technological Determinism 
Technological determinism is the idea that technology—tools and systems used to 
an end—directly affects people and processes. Understanding technological determinism 
is useful in perceiving how technological objects such as music creation programs can 
influence human actions or outcomes such as musical compositions. Smith and Marx 
(1994) noted that technological determinism exists in the literature as hard and soft 
determinism. Hard determinists believe technology itself directly influences people, and 
soft determinists believe in an indirect influence through a complicated connection to 





Papert supported technological neutrality or non-determinism by commenting that 
“technology doesn’t do anything” (Papert & Caperton, 1999, sect. 7), and that 
“computers do exactly what they are told, neither more nor less” (Papert, 1993, p. 120). 
In these comments, Papert rejected both hard and soft deterministic viewpoints, though it 
is interesting that Papert hinted at anthropomorphizing computers by using the language 
“are told” when referring to a computer. Regardless of Papert’s view, McLuhan (1964), 
Friedman (2005), Postman (1992), and others, all believed in some level of technological 
determinism. McLuhan (1964) noted the impact that technology has on society in the 
remark, “the medium is the message” (p. 7). To McLuhan, the medium, for example, 
radio, television, computer, and even the electric light, has more influence on society than 
media content. These technologies affect our perceptions of information and our 
experiences by creating a new environment for humans to operate in and create situations 
where humans may not understand media content without first knowing how that media 
works. Friedman (2005) noted that technology connects humans across the world. Of the 
ten flatteners that Friedman suggested globalized our earth, all of them show an action or 
process only made possible by advances in software and technology. A flattener was an 
event, force, or circumstance that metaphorically flattened the earth by making global 
interaction easier. 
Other writers have communicated their beliefs on technological determinism 
through various societal examples. Borgmann (1984) introduced the device paradigm, 




that center humans in their world. A focal thing is some humans are concerned for such 
as family dinners, musical instruments, or nature. Borgmann argued that modern 
technology's ability to recreate needed faculties, such as home heating or interpersonal 
communication, jeopardizes our traditional ways of living and working. Using the hearth 
as an example, Borgmann contended that because HVAC systems have replaced the 
hearth, humans lost the relationships and companionships that flourished when the hearth 
was the center of the home. Borgmann (1984) also used the example of a wheelwright, 
who, with respect for nature, tradition, and handicraft, employed like-minded workers in 
a rustic village. With World War One and the rise in production demands, machinery 
replaced the wheelwright’s shop and drastically changed life in that village. 
 How technology can change the way humans live was also admonished by 
Postman (1992), who stated that technology “undermines certain mental processes and 
social relations that make human life worth living” (p. xii). Continuing Borgmann’s 
(1984) ideas, Postman posited that technology's uncontrolled growth and its effects 
subjugate traditional human culture. Moreover, society gives credence to the computer 
because of its universality, but not because of its substance; the computer “has usurped 
powers and enforced mind-sets that a fully attentive culture might have wished to deny 
it” (Postman, 1992, p. 107). With this statement, Postman could have been one of the 
authors that, along with Weizenbaum (1976), Papert (1980) would have believed 
advocated a critical argument regarding using computers in educational practice.  
 According to Feenberg (2002), before his critical theory, there were two major 




is the non-deterministic position that technology is a tool for human use; it is neutral, 
indifferent, and any political or social influences come from human implementation and 
not the technology itself. According to Feenberg, the instrumental theory is the most 
accepted or standard theory. The substantive theory is the least accepted and is the hard-
deterministic position; it is the idea that technology has its own controlling forces that can 
reshape and redefine culture on a path to total instrumentalization. One of the best-known 
proponents of the substantive theory is Heidegger, who “agrees that technology is 
relentlessly taking over us” (p. 7).  
  An example of a soft determinist theory could be Feenberg’s (1992) idea of 
subversive rationalization. Subversive rationalization is when the products of mass 
technological usage determine technological values, and an example of this might be text 
messaging. Texting was a cumbersome process when letters had to be entered using a cell 
phone’s 12-key keypad. When societies began to send text messages more often, and 
texting became something society valued, the smartphone technology changed, and so 
did language (IMHO), in response to those values. In applying subversive rationalization 
to music, Di Scipio (1998) noted that the free use of technology to construct musical 
products influences what becomes the societal standard. Di Scipio believed that when 
musicians compose music with technology, this affects what a society values musically, 
which then influences new music and new technologies. Whether it is a professional 
composing a masterwork or an amateur’s experimental piece, either one can become 
what society values if popularized. 




perspective may be Latour’s (2005) Actor-Network Theory (ANT). In ANT, all entities 
involved in an action, animate and inanimate, are actants that influence that action. When 
humans engage in action, they use technological tools that “authorize, allow, afford 
[emphasis added], encourage, permit, suggest, influence, block, render possible, forbid, 
and so on” (Latour, 2005, p. 72). If technological tools allow specific actions, they also 
influence that action and how that action is accomplished. For example,  
there is hardly any doubt that kettles ‘boil’ water, knifes [sic] ‘cut’ meat, baskets 
‘hold’ provisions, hammers ‘hit’ nails on the head, rails ‘keep’ kids from falling, 
locks ‘close’ rooms against uninvited visitors, soap ‘takes’ the dirt away, 
schedules ‘list’ class sessions, prize [sic] tags ‘help’ people calculating, and so on. 
(Latour, 2005, p. 71)  
 
Latour maintained that human agency is the impetus for any action, but to deny the 
technical objects involved would be to miss a critical detail in the process and resulting 
product. Inanimate objects that influence action may be similar to Dreyfus’s (2007) 
notion that when things afford specific actions, they also invite those actions. For 
example, because a door affords going out or in, it entices us to do just that. Even if there 
is no intention of going in or out, a door may elicit opening just to see where it goes. 
In Actor-Network Theory, technical objects do not only act within human 
processes, but they are also quantifiable in those processes. Latour (2005) noted the 
difference between “hitting a nail with and without a hammer,” or “boiling water with 
and without a kettle” (p. 71).	In these examples, the technological tool determines how an 
action occurs and suggests the acts a person must take when using that technology, but 
also how completing a task would be different without that same technology. How 




explained through the software’s affordances and constraints. 
Software Affordances and Constraints 
Affordances are what the objects of an environment offer a subject (Gibson, 
1977). Affordances exist whether the subject knows such provisioning is possible or not; 
however, if the subject cannot utilize an affordance, then that affordance does not exist 
for that subject. For example, certain substances have the affordance of nutrition for 
humans, and other substances do not, but if a human does not know that a substance 
provides nourishment, it still has that affordance. Alternatively, if a substance provides 
nourishment for some but not others, then it does not have that affordance for those 
others. 
The idea of affordances, Norman (1988) found, was useful in describing computer 
software functionality. Used in conjunction with the term constraint, affordances 
distinguish what functions the software offers (affordance) or what actions it restricts 
(constraints). Norman’s purpose for espousing these terms was to help software 
developers build intuitive software designs for human users. He later found the term 
perceived affordance was better suited to that purpose because the developer’s primary 
concern is affordances of which the user is aware. The developer’s primary concern is 
perceived affordances because when users are intrinsically aware of a program’s 
affordances, without the need for explanation or support, that makes the program more 
intuitive. 
In 2013, Norman updated and added to affordance terminology to include 




Affordances are those functions that the software offers the user, and anti-affordances are 
the functions the software does not provide. For example, most music creation programs 
afford music playback but do not offer income tax preparation. Income tax preparation 
would be an anti-affordance. Perceived affordances are those functions the software 
offers that the user knows exist. A computer user might not know if a software affords 
audio playback or zooming—magnification of the program’s screen. Signifiers are signs, 
icons, or indications from the software showing what affordances or actions are possible. 
Finally, a constraint is a restriction to functionality, which can include making a function 
difficult to use or hard to find. For instance, a developer might make it so that the zoom 
function does not go past a set magnification, and objects do not go out of view. 
An example of a software affordance and constraint is the quantize grid, which is 
a function of the piano roll view common in DAW-type music creation programs. The 
quantize grid affords seeing measures, beats, and subdivisions as vertical lines, which 
helps with entering or editing notes on specific parts of a measure. A developer may 
default the quantize grid of the piano roll view to a 16th note subdivision, which 
constrains entering or editing notes to more than a quarter of each beat. The developer 
could also hide or bury the functionality needed to change the grid. Constraining how to 
change the subdivisions of the quantize grid may keep a novice user from unintentionally 
changing the virtual workspace, but it makes it difficult to enter and edit 32nd notes. 
Another example of a software affordance or constraint is the harmonic analysis 
tool in the Finale music software (Louth, 2013, p. 149). This tool analyzes a chord 




available labels for any given chord depending on the context. While this function may 
be useful to some, students may not know to question this function’s output and believe 
the given chord label is the correct one without considering other possibilities. The chord 
analyzer function in the Finale notation program, which is also on the primary displays of 
both the Garage Band and Logic music creation programs, affords single chord analysis 
but constrains harmonic progression analysis. I elaborate more on this type of affordance 
and share an example from my own experience in a later section. 
Further examples of affordances and constraints are the musical templates in the 
GarageBand program (Bell, 2015). These templates are listed by music genre and come 
replete with pre-set tempos, pre-programmed drums, and preselected instruments. 
Though templates make it easy to begin writing music, Bell noted that templates make 
musical choices for the user and make presumptions about what tempi and instruments 
should be used in specific musical genres. 
Based on Norman’s (2013) affordances and constraints, Bell (2015) adopted 
terminology to describe the design and functions of music programs to help evaluate 
them for educational use. These terms broadly align with the affordance terminology, but 
Bell’s terms are more comprehensive than Norman’s, and they may prove helpful in later 
chapters when more precision in functionality description is needed. Bell’s terms include 
presumptions, privileges, provisions, protections, and preventions. Presumptions are 
skills a user must know before engaging any program. Presumptions are what the 
program’s designer assumes a user understands, and this includes how to turn on the 




that any program makes easy. Privileges are foregrounded affordances that guide the 
user, such as templates and quick start functions. Provisions are affordances that exist 
within the program. Provisions are not necessarily easy or hard to use; they simply exist, 
perhaps as various menu items. Developers do not foreground provisions, but they are 
still available. Protections are available functions that are constrained or difficult to find. 
Developers may hide protections due to a lack of virtual space. Preventions are anti-
affordances or those functions the program cannot perform. 
Music Creation Programs in Music Education 
Music creation programs have many functions and can be used for many different 
purposes, and they are valuable tools in music education (Bauer, 2014). Music creation 
programs also have functionality that allows users to compose music without performers 
or formal music tuition (Bell, 2015). The privileged affordances that make these 
programs easy to use (i.e., loops, templates, quick start functions) are perceptible and 
conspicuous. At the same time, protections (constraints) are hard to find, use, or are not 
available (anti-affordance). These affordances and constraints offer users the ability to 
compose music quickly and easily, but they also, as Bell was concerned, inform musical 
experiences. If humans learn from their experiences as Piaget (1936/1952) suggested, the 
music templates in a program that contain preselected music keys and tempi would 
inform learning by associating musical elements with musical genres. For example, the 
hip-hop project template in version 10.3.5 of GarageBand loads with a preset drum beat 
and the tempo set to 75 bpm. The hip-hop template also loads a sub bass, sweeping 




certainly be used in a hip-hop song, but so could many others. Moreover, Papert (1980) 
believed that constructing public artifacts is an effective educational approach for student 
center learning; however, the preloaded instruments in these templates could become part 
of the students’ musical constructions. 
Through the program’s affordances and constraints, Bell (2015) believed that 
“software designers are dictating the music education of DAW-dependent (Digital Audio 
Workstation) music-makers” (p. 44). Similarly, Brown (2014) stated, 
The outcomes of specific systems are influenced by the designer’s cognitive or 
physical preferences and understandings. When we choose a piece of music 
software, or other technology, we are essentially deciding, in part, whether or not 
our priorities align with those of the designer. (p. 17) 
 
Music software design is a product of the designers and their biases. Designers may not 
be concerned with music education but with usability (Norman, 2013), technological 
standards (Thwaites, 2014), or corporate interests (Pignato, 2017). Brown (2014) 
suggested that technology can “amplify” musicality (p. 6), but technology could also 
amplify technological standards or the biases of software designers. 
Affordances and constraints also manifest from the computer hardware. Dorfman 
(2010) stated that “technology-based research is, as a rule, at the mercy of the speed of 
the hardware used in the measurement procedures” (p. 23). Though this statement is 
specific to research, computer hardware capabilities affect computer usage as well. 
Computer hardware speed and performance causally relate to software performance. In 
general, a mismatch of computer hardware to software requirements can severely affect 
software speed and stability, which could affect the students’ experience or slow their 




Moreover, access to technology remains a persistent issue. Chandra, Chang, Day, 
Fazlullah, Liu, McBride, Mudalige, and Weiss (2020) found that “the digital divide 
affects every state and every type of community, but it is more pronounced in rural 
communities and for Black, Latinx, and Native American households (p. 6). Without 
access to adequate hardware or software, composition education with music creation 
programs could be problematic or non-existent. 
Dorfman (2010) suggested that “future research on the achievement of students in 
technology-based music learning environments should carefully consider the design of 
the software and the implications that software design may impose upon student success” 
(p. 24). Similar to Bell (2015), Dorfman proposed principles for evaluating software: (a) 
the type of music program, such as skill and drill vs. simulation; (b) a clear, aesthetic, and 
usable interface; (c) the culture in which the program is used; (d) a balance between user 
controls and automated controls, and (e) attention to the needs of teacher and student. 
Dorfman implied that program selection is a critical aspect of music technology 
education and that seeking a robust, well-designed program could help student 
achievement. 
In evaluating music education programs, a distinction also needs to be made 
between utilitarian and creativity-based music programs (Dorfman, 2010). Utilitarian 
programs are skill and drill in their purposes, and examples are the ear training exercises 
at Good-ear.com or theory exercises at Teoria.com. Creativity-based music programs 
would be DAW-type music creation programs such as Logic or Ableton. Depending on 




or creative. Dorfman noted that working definitions of music technology should be 
explicated to distinguish between programs designed for creative purposes and other 
functions. 
On the point of creativity and defining music programs, I expressly tried to avoid 
it in my study because “there is no consensus on what it means to be creative” (Resnick, 
2017, p. 17). Webster (2002) communicated a similar concern in stating that “creativity is 
not a useful term because it is so misused” (p. 11). Another discrepancy regarding 
creativity is presented by Csikszentmihalyi (1996), who defined creativity “as any act, 
idea, or product that changes an existing domain, or that transforms an existing domain 
into a new one…What counts is whether the novelty he or she produces is accepted for 
inclusion in the domain” (p. 28). By this definition, it is difficult for students to be 
creative; due to their position as novices, they are still developing their understandings 
about the domain and may not know what has been done and what has not. Due to these 
issues of nonconsensus about what creativity means, I used the term music creation 
program in this study and directed my focus on students creating music. Creating music 
implies making, constructing, or producing, which can also include recreating or 
reproducing already written music. In terms of this study, creating is different from 
creativity in that it does not carry implications of originality, novelty, or uniqueness, 
which may or may not be synonymous with creativity depending on which definition of 
creativity a person holds. 
Revealing and Concealing 




mechanisms. When using any piece of technology to construct a product, that product 
comes out a certain way (revealing), and when a product comes out a certain way, it does 
not come out any other way (concealing). The obvious example of this is in appearance; 
words written in pencil physically look different than words written using a pen, marker, 
or any other medium. A musical score written on a notation-type music creation program 
will superficially look different than a score written with pen and paper; thus, that score 
physically exists one way and not another. The revealing and concealing mechanisms in 
technology affect musical outcomes as well, but this is an abstract notion. To understand 
how technology can affect outcomes, in the way of revealing and concealing, requires the 
concession that every option or outcome is always available; however, only one is 
uncovered, and the others are not. In relation to music, a piece composed with any 
technology is revealed to exist or sound as it does but then does not exist in any of the 
infinite variations it could have, which are now concealed. For example, imagine the 
theme from Beethoven’s 5th symphony as anything other than what it is. It exists or was 
revealed one way, and when that happened, the infinite other ways it could have sounded 
were concealed. 
Revealing and concealing mechanisms can also be more evident, as when a music 
creation program offers one possibility over another. As noted earlier, Louth (2013) gave 
an example of this regarding  
…the harmonic analysis tool on Finale software, which provides a single label for 
a given harmonic construction. There is clearly more than one acceptable way to 
analyze many harmonic configurations depending on context. A student who sees 
a chord symbol on a computer screen, however, is likely to believe that that is the 





A comparable situation happened to me. A student using the Logic program asked me 
why the notes E-F-A-C-E was an A minor flat13, but the notes F-A-C-E was a Fmaj7 
chord. The chord analyzer in Logic displayed the chord name Fmaj7 when the students 
played the notes F-A-C-E, but when the student added a lower E, the display changed the 
chord name from Fmaj7 to A minor flat13. The chord E-F-A-C-E could still be Fmaj7, 
and though the chord analyzer does not show inversions, it does take them into account. 
In this case, the music creation program revealed a correct answer, but it also concealed 
other correct answers. Though this student questioned the output of this program 
function, she perceived it as an issue with her musical knowledge and not a constraint of 
the music creation program. 
Technology’s revealing and concealing mechanisms may affect student musical 
compositions. Dillon (2007) suggested the “need to examine what the technology reveals, 
what it conceals, and identify whether what is concealed, functions as a focusing 
mechanism for pedagogy or a limiting and filtering mechanism for expression” (p. 19). 
Dillon noted that music technology could impede or affect music composition and reveal 
and conceal musical concepts, perhaps similar to the above example of the chord analyzer 
tool. Louth (2013) further recognized that computer-generated sounds are limited in 
quality and quantity, and that piano keyboards sometimes lack touch sensitivity. These 
shortcomings could limit or filter musical expression, and these issues and other 
functions can impede music education and music composition. 
Moreover, if music writing programs default to a specific sound, tempo, or key, 




components and, by way of that, music composition. If the affordances or constraints of a 
music program reveal or conceal musical components, the final composition then might 
be, in some part, the product of that functionality of the music writing program. It is the 
revealing and concealing nature of technology that Dillon cautioned people to be aware 
of when using music programs. 
Evaluating music technologies and how they affect educational experiences may 
be important, but it is problematic. Dillon (2007) stated that “we seldom ask what the 
technology enables or filters” (p. 80), but “[we] need to examine what the technology 
reveals [and] what it conceals” (p. 19); however, it is difficult to see the ways that 
technology affects educational practices. Louth stated that “technological instruction has 
the potential to mask its mediating role in the learning process. As a result, technologies 
become invisible forms whose effects go largely unnoticed” (2013, p. 137). If technology 
becomes invisible and its effects go unnoticed, that would make it difficult to perceive 
program influences nonetheless evaluate them. I previously noted that Papert (1980) 
rebuked critical arguments regarding computers in education; however, taking a critical 
perspective may help to reveal the concealed influences of music programs. 
Determinism in Music Technology 
A review of technological determinism applied to music programs may help 
foster a critical perspective regarding the concealed influence of these programs on 
composition. Ruthmann, Tobias, Randles, and Thibeault (2015) discussed technological 
determinism in music through the mode of soft determinism. Again, hard determinism is 




the notion that a complex relationship among technology, society, and culture informs 
human action (Smith & Marx, 1994). Ruthmann, Tobias, Randles, and Thibeault (2015) 
offered separate perspectives and, though they mostly supported the existence of soft 
determinism, they all rejected hard determinism. 
Ruthmann et al. (2015) noted soft determinism manifests in the way people talk 
about music technology, as in the technology does this, or the technology allows us to do 
that. Ruthmann challenged educators to think critically and re-focus music education with 
technology on the student, similar to the student-centered change in perspective that 
Papert (1993) suggested. Soft determinism may manifest in how software is sold or 
marketed, which can prescribe how technology is used in music education. Thibeault 
described soft determinism as analogous to racism in that it is subtle and persistent and 
requires constant explication and critique to overcome (Ruthmann et al., 2015, p. 133). 
Tobias stated that “music educators thus ought to be cognizant of how particular 
technologies are marketed in education discourse…how particular conceptions of 
technology can be limited, prescriptive, or reify specific practices” (Ruthmann et al., 
2015, p. 127).  
Although determinism may exist in music education, soft determinism may be 
helpful, or humans may have the power to overcome it. Randles defended soft 
determinism as a way to empower humans interacting with technology in stating, “It is 
the balance, the tension if you will, between free will and ‘hard determinism’ that allows 
for ‘soft determinism’ and the ability for human beings to order their media-rich worlds” 




whatever form they would argue, Ruthmann, Tobias, Randles, and Thibeault contended 
that teachers need to think critically about technology and its uses in music education 
practice. 
A hard-deterministic perspective came from Thwaites, who suggested that 
computer technologies mediate our work, leisure, and even our physical being, and these 
technologies encourage a change in which humans become disembodied by technological 
annexation. With such a level of technological involvement, the concern is that the 
products of music education with technology might reflect technological standards more 
than musical choices. Thwaites commented that “new digital technologies do affect the 
ways we act, perceive, feel and understand music as music, simply because of the 
centrality of such technologies in our everyday lives” (2014, p. 45). Moreover, when 
studying how to use music technology, students may become technology’s pupils. As 
technology standardizes the way humans do things, especially in music education, it 
becomes more difficult to use music for musical expression. Thwaites was fearful about 
“the growing role of music education in technologizing its students, assisting in the 
dismantling of the liberal, thinking human being, one with a memory” (p. 45). The idea 
that using technology can, in some way, dehumanize students is the central point in both 
Thwaite’s critical stance and the critical argument Papert (1980) offered. 
Louth (2013) believed that technological influences include the effect of 
technological tools as well as technological systems such as music notation or other 
musical conventions. When students use technology to compose, Louth (2013) stated that 




result of its design,” is a major “restraints on students’ compositional freedom” (p. 151). 
The other major restraint is the “limitations imposed by whatever tacit musical 
conventions students have naturalized” (p. 151). These technological tools and systems 
restrict compositional freedom, but students may not perceive these limits or their effect 
on music. Louth (2013) stated that “the greatest danger from the standpoint of ideology 
critique…is false subjectivity, or the potential belief that what one creates is free from the 
mediation of tacit musical conventions and the ideological biases of the technology itself” 
(p. 136). 
As noted earlier, Latour (2005) proposed that technological objects may 
determine human action through the way those objects are used. It may be that composers 
need the skill to contend with technical objects (i.e., pencils, instruments, music 
software), and the skill to craft musical ideas and use compositional techniques. Di Scipio 
(1998) posited this idea, contending that compositional craft and technological skills are 
part of music composition. Di Scipio stated, 
Any serious approach to music technology will not only shatter the illusion that 
an artist's technical environment is neutral to her/his goals: it will also address and 
possibly reveal the many links between technical means (their cognitive potential) 
and musical concepts (their aesthetic potential, the world-view they put forth). 
The substantive thesis there applies that an agent is her/his means of action. 
Especially in creative endeavors (but in principle in any technically mediated 
endeavor) the agent and her/his techne are inextricably linked. (pp. 37–38) 
 
In this rationalization, there is a link between a musician’s technical abilities and musical 
talents that contribute to musical compositions. 
Similar to Di Scipio (1998), Brown (2014) also noted that computer music 




with by the user. Brown (2014) stated, “digital technologies have their own design 
characteristics that determine a particular set of musical possibilities, some that are 
obvious and others that are less so” (p. 16). Similar to Louth, Brown also referenced how 
the deterministic properties of music technologies may not be readily perceptible by the 
composer. Brown, as did Di Scipio and Louth, believed that “technologies, old and new, 
are never neutral or invisible in the music-making process” (2014, p. 16).  
TBMI Composition Education 
Dorfman (2013) defined Technology-based music instruction (TBMI) as “music 
teaching where technology is the major medium by which concepts and skills are 
introduced, reinforced, and assessed” (13). Bauer (2014), Dorfman (2013), Freedman 
(2013), and Watson (2011) all supported TBMI, and their instructional resources contain 
educational, pedagogical, and curricular options for TBMI. Much of the pedagogy and 
lesson plans in these resources reflect a project-orientated approach meant to give 
students educational experiences in writing music with music creation programs. These 
projects cover various musical concepts and have instructions on how to complete the 
projects and goals for the students, the achievement of which is meant to show 
understanding of the proposed musical concepts.  
Watson (2011) suggested that educators act as facilitators or coaches when using 
TBMI; Bauer (2014) and Dorfman (2013) agreed. Watson adopted the term coaching to 
describe how teachers can facilitate their students’ education and individually guide 
students through their projects and interactions with music programs. Through coaching, 




their own decisions about various aspects of the project (Bauer, 2014).  
In their project samples, Freedman (2013) and Watson (2011) required students to 
explore and choose musical components and make their own musical decisions. In a 
sound effects composition project example, Watson (2011) added the instruction: “have 
students explore the SFX and other imaginative sounds” (p. 149). In another lesson on 
percussion improvisation, Watson suggested that “students select one of the GarageBand 
drum kits” (p. 144). The implication here is that while students are learning about basic 
rock beats and improvised drum fills, they also have the compositional freedom to choose 
from different drum kits as well as what sounds and rhythms they would like to use for 
their drum fills. In a melody and loop project example, Freedman (2013) instructed 
teachers to “give the students time to explore the loops library” (p. 14) before the students 
pick a loop to edit. Aside from the many other instances of exploration, discovery, and 
experimentation in project instructions, Freedman, in outlining how teachers can 
construct their own assignments, offered that “sometimes it’s important to just allow 
students time to explore. In class, they can explore the software to practice recording a 
drum beat and experiment with changing sounds by adding plug-ins or by layering 
instruments” (p. xxii). 
It appears from these and other project examples that being able to make 
deliberate, informed musical decisions is an important skill; however, according to Dillon 
(2007), Brown (2014), Bell (2015), and others, music creation programs have affordances 
and constraints that can guide or focus user action. If a program’s functionality guides 




constraints would limit a student’s musical exploration and composition. Moreover, 
social constructivist Vygotsky (1978) believed that students learn from a more 
knowledgeable other, and McLeod (2018b) suggested that this other can be a computer 
technology. On the point of what students could learn from computer programs, Bell 
(2015) believed that music programs might be “covertly delivering curriculum conceived 
by creators of computer software” (p. 45). 
If music programs influence music composition, perhaps students perceive the 
influences and can communicate what those may be. Tobias (2017) supported the idea 
that inquiring into the students’ perspectives regarding the music creation programs may 
help inform educational practice about the effects or influences of these programs. Tobias 
stated that 
educators might invite students to investigate what particular technologies can and 
cannot do or to identify assumptions made by those who design and create varied 
technologies. Identifying and negotiating the values, assumptions, and biases 
connected to music education and technology can inform in provide nuance to the 
ways technology is situated within curricula. (p. 302) 
 
If music programs have the potential to influence music composition, having the student 
perspective could support the discussion on music creation programs uses in TBMI and 
how these programs affect music composition. 
TPACK 
Technological, pedagogical, and content knowledge (TPACK) is an educational 
model that proposes teachers need knowledge of the content, pedagogical knowledge of 
how to teach that content, and technological knowledge to support both the pedagogy and 




and content knowledge comes skillful and meaningful teaching with technology. Some 
scholars have supported the TPACK model to effectuate technology-based music 
instruction (Bauer, 2014; Dorfman, 2013; Brown 2014). Investigating how the students 
perceive music creation programs affect their compositions could support technological 
knowledge, pedagogical knowledge, and, if composition skill is linked with technological 
skill (Di Scipio, 1998), content knowledge. 
Empirical Studies in Music Education With Music Software 
Thus far, I have presented the literature that grounds this study, which includes 
theoretical literature pursuant to constructionist learning, terminology from human-
computer interaction, and philosophical arguments regarding technological determinism. 
I have also covered topics about music creation program in composition education, how 
those programs could affect student composing, and educational ideas and theories 
regarding teaching music with technology. The following empirical literature that I 
reference covers various perceptions on composition education and student composing 
processes with music creation programs. Many of these empirical studies come from 
scholars in the United Kingdom. In the United States, music composition is included in 
arts standards, but it is still not as prevalent as other forms of music-making in the 
classroom (Dammers, 2012). In England, however, “the National Curriculum requires 
that students aged between 5 and 14 years of age engage with music composition” (Gall 
and Breeze, 2005, p. 415). This may be the reason that studies that occurred in the United 
Kingdom regarding music composition education seem to be more prevalent than studies 




Perceptions of Composition Education 
In studying music teachers’ approaches to music composition education with 
music creation programs, Wise (2016) found that perceptions about the nature of 
composition contributed to how they approached teaching it. Most of the teachers in this 
study believed that music composition education should be about procedural knowledge, 
such as Western classical music theory rules and traditional notation. Moreover, school 
achievement standards dictated curriculum and recommended teachers use notation-type 
music creation programs to meet those standards. Because of these achievement 
standards, the teachers in Wise’s study required their students to produce traditional 
symphonic scores regardless of their musical style preferences. Wise did not offer any 
suggestions as to where his subjects were located. From the student perspective. Gall and 
Breeze (2005) studied students in England composing with the Dance eJay and Cubasis 
programs and found that students enjoyed composing music and liked the music they 
wrote. In Wise’s (2016) study, the students did not like the Western classical music they 
were required to notate because it was not their preferred style of music. 
Nielsen (2013) studied both students' and teachers' perceptions in a large 
midwestern city in the United States using music creation programs to compose music. 
The students related that using GarageBand was fun, easy, quick, and they had a positive 
experience. Using the Sibelius notation program, however, was a challenge for some 
without previous experience with music notation. The teachers in Nielsen’s study 
perceived that students who had formally studied music began using music programs 





Composing and Music Programs 
Some investigations show how students compose with music creation programs. 
Chen (2012) investigated students in an undergraduate program in Hong Kong 
composing with the same music software. It appeared that the only requirement was that 
all the students composed with the same program, and there was no stipulation made as to 
what they composed. Chen found that the students had individual composition processes 
and suggested that students needed ample time to explore those approaches as their 
individual musical needs differ. 
Gall and Breeze (2005) found that Dance eJay was an intuitive program, and that 
students in England did not need much explanation on how to use the program to begin 
composing music. Cubasis, on the other hand, needed explication of a few functions. 
They found that these programs also aligned well with Norman’s (2013) design concepts 
in that both programs’ purpose and operations were clear, and that these programs’ block 
style arrangement windows, function menus, and pop-up text boxes further increased 
ease of use. 
 Gall and Breeze (2005) noted that most students chose to use the program's 
arrangement window to edit their music. Only one student in that study had previously 
played piano, and that student chose to use the note editor window. Other studies have 
also found that students with previous instrumental or notation experience edit their 
music in the notation screen of the music creation program (Pitts & Kwami, 2002; 




There were some aspects of the students’ composing processes with music 
creation programs that, as Gall and Breeze (2005) noted, warranted a trade-off. A trade-
off is an acceptance of one feature at the loss of another (Norman, 1993). For example, 
though the music creation programs they studied afforded composing with relative ease, 
the sound quality and overabundance of functions were restrictive or a constraint. Also, 
the empty workspace screen in the music creation programs afforded entering musical 
inputs anywhere the students wanted, but then many students entered notes only to fill up 
the empty space. In these instances, without specific parameters, the available sound in 
the programs constrained student compositions, and the blank workspace afforded 
students composing using a visual process. Gall and Breeze suggested that teachers and 
students need to deal with these trade-offs if they are going to use music creation 
programs. 
Music creation programs may exist somewhere between neutral tools for 
composing music and direct influential entities. Savage (2005) believed that there was a 
complex relationship between music creation programs and music composition. Savage 
stated,  
The relationship between music and ICT [information and communication 
technology] is not one of servant and master, but rather a subtle, reciprocal and 
perhaps empathetic one in which the very nature of what constitutes musical 
practice is challenged, mediated and redefined through performers’ and 
composers’ uses of ICT. (p. 168) 
 
Savage suggested that new technologies were changing what music means through the 
way people engage with and use technology. 




secondary education in England, and Savage (2005) sought to address what he believed 
was a lack in educational and pedagogical perspective needed to incorporate it effectively 
into the classroom. This same point was also noted earlier in the works of Papert (1980, 
1990, 1993), Resnick (2017), González-Moreno (2017), and others. Savage (2005) 
attempted to support this shift in perspective by informing music education practice about 
how students compose using music creation programs. 
To help inform educational practice, Savage (2005) analyzed three earlier case 
studies conducted on students studying music using music creation programs and made 
connections across all three. Savage found that the teachers in those case studies had 
guided students to instrument sound choices through worksheets on musical expression. 
In the Gall and Breeze (2005) study, the students had no parameters regarding sound 
selection from the teacher and chose sounds by a visual rather than a musical process. In 
that study, when the teachers were made aware of sound selection by visual methods, and 
thus aware of technological effects, they later gave the students guidance for sound 
selection. 
Regarding how students compose with music creation programs, Savage (2005) 
found that students used the playback function to audition what they wrote and, for the 
most part, did not focus on melody, rhythm, or harmony. Savage also noted that 
experimentation with music programs became essential to the students’ processes; 
experimentation with the programs’ afforded sounds helped students to discover musical 
ideas. Savage posited that generating a musical idea was just one aspect of composing, 




techniques to take an idea and form it into a full composition. 
Reynold (2008) informally observed his music students using music creation 
programs and found that new forms of music composition developed from the students 
using music software affordances in new ways. An example is the paintbrush tool in the 
Cakewalk home studio program; the paintbrush tool is an affordance in many music 
creation programs that allows users to enter notes into the program using a tracking 
device. Reynolds observed that students interpreted the paintbrush tool literally and drew 
pictures that the program could play. The paintbrush tool could perform many different 
actions, which led Reynold’s students to recognize different affordances of that tool other 
than what the developer may have intended. The paintbrush tool, or any program 
function, can have many different potential uses, but users interpret what actions are 
possible and, thus, what affordances a function offers. Reynolds (2008) noted that “new 
approaches to composition were also afforded by the technology…accepting that new 
affordances mean new products and processes enables us to seek new meaning” (p. 17). 
There is an adage that if all a person has is a hammer, the entire world looks like a nail, 
which Resnick (1996) used to illustrate how “new computational tools can suggest and 
make possible new problem-solving approaches to traditional problems” (1996, p. 263).  
Similar to Reynolds (2008), Folkestad, Hargreaves, and Lindstöm (1998) noted 
that music creation programs allow for new ways of composing that were previously 
unavailable. “The use of an artefact such as the computer is not only a prerequisite for 
new ways of creating music, but might also be seen as an embodiment of this changed 




composing, Folkestad et al. studied the compositional processes of 15 and 16-year-old 
students with music technology and attempted to codify all the composing processes the 
students used. When composing music with music creation programs, Folkestad, 
Hargreaves, and Lindstöm (1998) found the students used one of two processes: 
horizontal and vertical. In the horizontal composition processes, the students composed 
the entire song first before going back to arrange the music. In the vertical composition 
processes, the students wrote and arranged the piece in full, section by section. Both the 
horizontal and vertical processes further broke down into different variations. In 
horizontal variation 1a, students wrote the entire piece on the MIDI piano keyboard and 
recorded it on the computer, and in horizontal variation 1b, students wrote the entire 
piece on acoustic instruments that would accompany other parts played by the computer 
in the final performance. In horizontal variation 2, students wrote the entire piece by 
recording or inputting notes into the program section-by-section and evaluating each 
section by using the playback affordance before going back for orchestration. In vertical 
variation 1a, the students wrote or recorded live instruments in discrete full sections that 
they would later copy and paste to finish the piece. Vertical variation 1b took the form of 
a soundscape, where the timbre of the piece was the central function. In vertical variation 
2, the students chose the orchestration first, which appeared similar to a traditional score. 
Then the students wrote as they did in vertical variation 1a: section by section. 
Analyzing the horizontal processes and variations, Folkestad et al. (1998) noted 
that the horizontal approach is both a composing and performing process. They stated 




musician, and as such remains at the centre of the process during composition, whereas 
the other musicians (represented by the computer) are accompanists” (1998, p. 94). 
Alternatively, the vertical processes had more variation. Folkestad et al. noted that “in 
VERTICAL 1 the creator has the role of a composer creating music by means of and in 
interaction with the computer…in VERTICAL 2 the composer has the position of a 
conductor creating music in front of an orchestra” (1998, p. 94). 
From the beginning of their study, Folkestad, Hargreaves, and Lindstöm (1998) 
noted that music technology allows new modes of musical composition, and they noted 
that these modes require new skills. They stated that “a sequencer program involves a 
transformation of knowledge and skills used in traditional ways of creating music” (p. 
94). These researchers further went on to suggest that different music creation programs 
affect musical outcomes differently in stating: 
Different instruments yield different results depending on their sound, 
construction, playing technique, and the stylistic associations they give rise to. 
The computer, though, seems to operate on what might be described as a higher 
level in a 'mediahierarchy', that is, the different instruments and ways of 
expressing musical ideas are restricted to the potential of the computer. This is 
shown in that some of the participants used the computer equipment to do 
'drawing-sketches', while others have chosen to 'paint' with sounds. This is not to 
say that the computer has no limits as a medium for composition, nor that it does 
not steer the way in which the music is created at all. However, the stylistic 
variety of the music in the present study might indicate that the computer is not as 
controlling either for the ways of creating music, or stylistically, as could be 
expected according to the general view of the connection between computers and 
certain styles and genres of music. On the contrary, it may offer the freedom 
intended by the choice of the computer as medium. (Folkestad et al., 1998, p. 95) 
 
This statement connects to Reynold’s (2008) idea that music creation programs' 
affordances lead to new ways of music composition not previously considered. Folkestad, 




show how students can compose in new ways by finding novel uses of program 
affordances. Furthermore, Folkestad et al. made a connection with Gall and Breeze’s 
(2005) notion of musical trade-offs, noting that when composers exercise their choice to 
use a computer to compose, they accept that their music will develop in different ways 
made possible by the computer’s affordances.  
Summary 
Learning occurs by constructing knowledge through personal experiences (Piaget, 
1936/1952), and learning happens most felicitously when students engage in consciously 
producing public entities (Papert, 1980, 1993). Following this belief, computer programs 
can be useful educational resources because they help facilitate producing public entities 
that may have been otherwise unfeasible (Papert, 1993; Resnick, 2017). Nevertheless, 
how developers design computer programs (Pignato, 2017; Brown, 2014), historical uses 
of computer technologies (Lanier, 2010), the way a culture or society embraces using 
technology (Feenberg, 1992), how schools implement educational programs (van Manen, 
2008), and the nature of technology itself (Heidegger, 1954/1977) can lead to concerns 
about how computer programs affect students that use those programs. 
In technology-based composition instruction, students use music creation 
programs to compose their own music (Dorfman (2013). These programs, similar to any 
software, are designed with affordances and constraints (Norman, 2013), which can 
influence or affect the students’ musical compositions (Bell, 2015). Affordances and 
constraints can guide user action (Bell, 2015; Brown, 2014), or the program can reveal 




to compose, and having to contend with software can replace having to deal with acoustic 
instruments or traditional notation (Norman, 1993; Gall & Breeze, 2005); the skills 
needed to compose music are not purely musical but are also technological (Di Scipio, 
1998). Regardless, computer music technologies can allow for new modes of composing 
music (Folkestad et al., 1998) because composers can use the affordances of music 
programs in new and different ways (Reynolds, 2008). Whether it be affordances, 
constraints, revealing, or trade-offs, to understand better how they affect students’ 








The purpose of this study was to explore how students perceive the affordances 
and constraints of music creation programs in regard to their effect on music 
composition. I wanted to know how students composed with music creation programs, 
how the programs informed their writing process, and how the programs’ designs or 
functions influenced their final compositions. I sought to understand these compositional 
issues from the students’ perspectives and in their own words through student reflections 
on their experiences composing music with music creation programs. The following 
research questions guided this study:  
1. How do students describe the ways in which the perceived affordances 
and constraints of music creation programs influence their music 
composition processes? 
2. How do students describe the ways in which the perceived affordances 
and constraints of music creation programs influence their final 
compositions? 
Research Approach 
Constructivist learning theory and constructionist education framed this study. A 
critical idea in both paradigms is that experiences and understandings are personal and 
different for everyone; therefore, I focused on qualitative procedures that allowed me to 
explore individual students' perspectives and reflections. Furthermore, music composition 




distinctive effects that the affordances and constraints of music creation programs might 
have on each students' composition.  
Modified Ground Theory 
Grounded theory techniques are used to raise conceptual ideas that are grounded 
in the data (Charmaz, 2006). I used modified ground theory techniques to explore 
students composing with music creation programs and gain the bottom-up perspective I 
sought from this study. Using grounded theory procedures to explore the individual 
student perspectives also connects to the subjective and personal nature of constructivist 
learning and constructionist education. These procedures also allowed me to examine the 
technological influences that were not concretely apparent from the established literature 
before beginning this study. 
I used the following procedural modifications on grounded theory methods: I 
conducted purposive sampling rather than theoretical sampling, and my literature review 
and theoretical framework were in place before data collection. I did not use theoretical 
sampling due to methodological shifting early in this study. Also, conducting the 
literature review was part of institutional requirements and could not be avoided before 
collecting data. Charmaz (2006) noted conducting a literature review before data 
collection can happen when dealing with institutional or grant-based research. In such an 
event, researchers must keep an open mind during data analysis to mitigate previous ideas 
affecting their findings. Nevertheless, I had already begun with the premise that music 
creation programs have affordances and constraints that influence music composition. I 




various theories regarding the effects of computer music creation programs. Though I did 
not test any of these theories, such premises focused my perspective so that deriving a 
pure theory from my data was not possible, nor was it my intention. 
I used analysis procedures from grounded theory to raise connected conceptual 
ideas from my data rather than a strict grounded theory method as outlined by any of its 
purveyors. In such a situation, “any justification must emanate from and be judged by the 
value of the outcomes rather than from some criteria of methodological purity” (Bryant, 
p. 114, 2013). I did make the point, however, not to mix Glaser’s and Strauss’s methods, 
though I did mix grounded theory methods from Strauss and Corbin, Charmaz, and 
Saldaña. Glaser and Strauss originally developed Grounded Theory methods together but 
later split over procedural differences, which led to each of them offering irreconcilable 
forms of grounded theory techniques. 
Subject Criteria 
For this study, I sought out students who used a fully commercial music creation 
program, as opposed to drill or practice programs, to compose their own music in a music 
composition class. To find the student subjects, I created two criteria. The first criterion 
was that the student had experienced a non-performance music class where that student 
composed original music on a music creation program. In this class, the student should 
have received instruction on music composition techniques taught or assessed through the 
student’s own compositions. Examples of music composition instruction could have 
ranged from writing melodies to producing drumbeats and loops to scoring large scale 




content and instruction were not the focus of this study; instead, the main concern was 
that, in this class, the students wrote music through at least a nominal level of their own 
musical decisions. 
The students must have had the autonomy to write music with their own 
judgments connected to the compositional techniques they studied so that they may have 
had the experience of the software affecting their musical decisions. Moreover, students 
needed to compose their own music in this class to ensure that the class was not a total 
instructionistic educational environment where they were told or lectured to about music 
composition and without the experience of making a public artifact in the constructionist 
vein. I excluded subjects that did not experience composing in a music class or if the 
music software they used was a drill or practice program and not a commercially 
available music creation program. 
My second criterion was that student subjects must currently be in high school or 
undergraduate university level at the time of taking this music class. I did not consider 
lower grades because I wanted to ensure a critical discussion about technology. Piaget 
proposed that children reach the formal operations stage at around age 11 or 12, but this 
may occur later (McLeod, 2018a). The formal operations stage is marked by the ability to 
handle abstract ideas and reason deductively. Noting that the average age of middle 
school students in the United States is from ages 11–14 and high school ages range from 
14–18, I excluded students in middle school and younger for the reason they may not 
have reached the development stage needed for my study procedures. 




university was to increase my chances of finding student subjects who met the first 
criteria. As of 2012, only about 12% of high school music programs in the United States 
had classes that used computer hardware and software to give students educational 
experiences in music composition (Dammers, 2012). By including university students, I 
sought to expand the pool of potential subjects. I excluded my own students at the time of 
the study because the direct teacher to student relationship could affect validity and cause 
student anxiety. Using my own students could affect validity if the students were to give 
responses that they thought I wanted to hear or that they thought were the correct answers 
and not their honest perspectives. Moreover, unnecessary anxiety may occur if my 
students felt their responses could affect their academic or social standing. 
Recruitment 
I sent emails (Appendix A) to four local university instructors inquiring about 
students they knew who might fit the study criteria. I also posted flyers with my contact 
information (Appendix B) outlining the need for subjects on public boards at Boston 
University. No university instructors responded to my email, nor did anyone contact me 
in response to the flyer. 
Through my involvement with the local music education association, I was aware 
of high school students over the age of 18 as well as undergraduate students who might 
fit the subject criteria. I emailed eight of these students directly (Appendix A). Although 
three undergraduate students responded, no high school students over 18 years of age 
responded. I set aside the responses from these students and returned to them in the 




I sent emails to four local area high school music teachers (Appendix C) inquiring 
about students they had who might fit the study criteria. I only emailed teachers who 
worked at high schools with courses using music creation programs. Three high school 
teachers responded, each suggesting one potential subject from their schools. I then 
emailed the three superintendents of those three schools requesting permission to contact 
their teachers, students, and the students’ parents or guardians (Appendix D). After 
receiving approval from these superintendents, I emailed those schools’ principals 
requesting the same permission (Appendix E), which they granted. 
Having received administrative permission, I again contacted the three students’ 
music teachers asking for, and was granted, their verbal approval to consider their 
students in my study (Appendix F). Those music teachers then gained the students’ verbal 
willingness to participate on my behalf (Appendix G). Once I obtained the teachers’ 
verbal approval to include their students and confirmation of the students’ willingness to 
be involved, those teachers gave me the students’ parents’ or guardians’ email addresses. 
I then contacted the three parents or guardians about recruiting their students for the 
study. I set aside the parents’ or guardians’ approvals and returned to them in the subject 
selection process. 
I was also aware of students in my school, former but not current students of 
mine, who might be candidates for this study. I obtained permission from my 
superintendent and principal before approaching any of these students (Appendices D & 
E). After gaining the superintendent’s and principal’s permission, I verbally asked two 




parents or guardians, who permitted me to recruit their students for this study. I also set 
aside the parents' or guardian's approvals and returned to them in the subject selection 
process. 
Subject Selection 
In selecting the subjects for this study from those I identified in the recruitment 
process, I endeavored to attain saturation through maximum variation. The goal of 
maximum variation is to get as varied a group as possible who fit within the study criteria 
(Saldaña, 2009). I attempted to achieve maximum variation by (a) selecting criteria 
qualified students who used a variety of music creation programs in various technology-
based music instruction settings; (b) choosing a mix of students who were interested in or 
currently pursuing different careers in music and those who were not; (c) obtaining a 
variety of age ranges from high school and university and (c) gathering students who 
identified as both male and female. 
Determining how many subjects is appropriate varies for each study, but “what is 
needed is an adequate number of participants, sites, or activities to answer the questions 
posed at the beginning of the study” (Merriam & Tisdell, 2016, p. 101). At the beginning 
of this study, three to ten subjects had been proposed as an adequate subject size for 
investigations of experiential content (Dukes, 1984). From the maximum variation 
criteria and the available subjects that I had identified, six students represented as varied 
a group as was possible. The six students chosen were three students in high school and 
three undergraduates. 




music composition class in which music creation programs were utilized. Two of these 
students were from my school and had finished their course within three months of the 
study date. The other student was currently in a TBMI music composition class at a local 
area school during the time of the study. For all three high school student subjects, their 
music class was a project-oriented environment where they studied music composition 
and composed their own music. By composing their own music in these classes, these 
students engaged in producing public artifacts, and this process is one of the tenets of 
constructionist education. Of the three high school students selected, two were females in 
12th grade, and one was a male in 10th grade. One of the 12th-grade students was not 
planning to major in music but noted she would continue composing and studying music 
composition after she graduated. The other 12th-grade student had no plans to continue 
studying music or composing at all. The 10th-grade student planned to continue 
composing after graduation, and he was thinking about majoring in music but was still 
considering his options. 
For the undergraduate participants, I included the three subjects that had 
responded. These were two female sophomores who were music education majors and 
one male sophomore composition major. The music education majors’ university 
programs did not offer music classes with technology. One music education major had 
taken a project-oriented music composition class with a music creation program in high 
school. The other music education major was currently taking a project-oriented music 
composition class at her university. Although the structure of that class did not require 




major took a TBMI music composition class with music creation programs in high school 
and various composition classes using technology in university. It is unclear if any of the 
courses these students took fully incorporated constructionist education; however, the 
students experienced using a music program to make public artifacts—their musical 
compositions—as part of the class. 
Consent and Assent 
I emailed consent forms (Appendix I) to those university students selected for 
participation. Though these students received consent forms ahead of time, they all opted 
to sign a printed form I had available on the day of the meeting. For the high school 
students selected, I emailed their parents or guardians (Appendices J & K) with cover 
letters (Appendices L & M) and a parent or guardian consent form (Appendix N). After 
receiving the signed parental form or verbal confirmation that the students would return 
their parents’ or guardians’ signed form on the day of the meeting, I emailed the students 
(Appendices O & P) an assent form (Appendix Q). 
I electronically sent all forms to students and their parents or guardians with the 
proviso that I could send any participant a hardcopy form and a return envelope if they 
wished. All forms contained a description of the study, the study’s purpose, how the 
study was to be conducted, and instructions for all participants to not sign until they 
completely understood the process. These forms also contained information on how to 
contact me with any questions, and the stipulation that participants’ parents or guardians 
could withdraw their students or participants themselves could withdraw from the study 




consent. To allow for convenience, I accepted digital signatures on all forms. The Boston 
University Institutional Review Board granted me a waiver of documentation of consent 
to allow for the acceptance of digital signatures (Appendix T). Five students’ parents or 
guardians printed the electronic form, which they then signed in ink and that the students 
brought with them on the day of the meeting. Only one student and her parent or guardian 
emailed back their forms digitally signed. 
Data Collection 
Data collection consisted mainly of interviews with each student, one-on-one 
observations of each student composing on music creation programs, and discussions 
during and following the observations. Secondary data collection consisted of follow-up 
emails and examinations of composition projects the students provided. I conducted 
interviews with each student in a music computer lab either at the student’s school or my 
school. I audio recorded each interview and transcribed them within three days of each 
interview. 
I developed questions (Appendix R) to guide semi-structured interview dialogues 
with each student to explore the students’ reflections on composing with music creation 
programs. Though these questions were created before the interviews, the entire process 
was open to allow students to explore and relate their experiences. I began the interviews 
by inquiring into the students’ background, previous music education, past experiences 
with music creation programs, and their current music and technology experiences. Next, 
I asked about the programs they used at school and home, the type of experiences they 




creation programs outside of school. I then asked the students how they composed music 
with the music creation programs they used, what program functions they used to 
compose, and how they used these functions. I further asked them to describe their 
interaction with the programs, how the programs affected their musical experiences, how 
the programs’ design or functions affected their compositions, and how the programs 
influenced their compositions. The interviews ended with questions regarding whether 
they thought their colleagues might have different perspectives, and if there was anything 
more they wanted to contribute. I used these questions to guide the students’ reflections, 
and I encouraged the students to discuss and describe their perspectives. Though most 
interviews took about 90 minutes, I did not enforce a time limit for the interviews, and 
they ended when the students felt they had completely shared their reflections.  
Following the interviews, I observed the students using various music creation 
programs to compose. Though I proposed in the consent and assent forms that the 
students could schedule both the interview and observation separately, in any order, and 
whenever it was convenient for them, all but one student chose to do the observation 
immediately following the interview in the same room. The one student who did not do 
the observation following the interview could not participate in the observation part of 
data collection due to scheduling issues; therefore, though I interviewed six students, I 
only observed five of the six. 
The observations took place one-on-one in the same music room as the interview. 
I made no stipulation about what type of music they had to compose, what the 




observation was that they had to actively compose a piece of music using a music 
creation program they were familiar with, and I discussed with the students what 
programs would be available at the observation location. Three of the students chose to 
use a desktop computer and music creation programs already in the room. The other two 
students chose to bring their own laptops and music creation programs. One of these 
students felt more comfortable using her own laptop, and the other student had saved 
projects he wanted to work on in the observation. All the students worked on personal 
composition projects or composition projects required for their academic studies. I 
conducted no observations in a regularly scheduled music class with a teacher or other 
students present. The observations were meant to view the students’ interactions with the 
program and what functions they used with brief discussions during and after the 
observation to confirm my observation notes. Again, I was not concerned with curricular 
or situational classroom factors. 
I developed a protocol (Appendix S) that I followed to generate notes during the 
observation. This protocol included attention to how the students physically set up the 
computer and peripherals they used and how they managed themselves in the physical 
space; for example, did they prefer to sit or stand. I also observed how they set up the 
virtual space, where and what size the program was on the screen, what other windows 
and programs were open at the same time, and how the windows were organized. Next, I 
noted how they composed, how they used the program, what affordances they used, how 
they found those affordances, and their apparent proficiency level using the program’s 




through the program’s menus or randomly testing the programs’ functionalities. Their 
proficiency level using the program’s functions could have included how fast they 
located functions they wished to use or how quickly they used these functions. 
During the observation, we briefly discussed what the students felt during the 
process; for example, did they find composing that piece easy or difficult and why; or did 
they feel their composition was coming out the way they wanted, and if not, what was 
preventing that? We also briefly discussed how they wrote their piece and how the 
program’s design or affordances affected what they wrote, as well as if they experienced 
a constraint and how it manifested during that composing session. After each observation, 
I showed my notes to the students, which we then also discussed. During the 
observations, the discussions were mostly quick check-ins to get the students’ thoughts in 
the moment, and the discussions at the end of the observations were to verify that I had 
accurately recorded their actions and intentions. For example, if I noted that the student 
found and used the transposition affordance in a specific way or for a directed purpose, 
the student confirmed or gave corrections. Though I took notes during these observations 
and discussions, I did not record them.  
I conducted interviews and observations with five students; the one student who 
could not do the observation did only the interview portion of data collection. This 
student had offered such unique and robust information in his interview that I did not 
want to discount this data because he could not do the observation. Moreover, from my 
maximum variation sampling, to exclude this student in favor of another from the pool of 




possible. After the interviews and observations, I had additional discussions with students 
through email for clarifying interpretations and further reflections. During the interview 
transcription process, some dialogue was unclear in three interviews, and I email these 
students for clarification. From those clarifying emails, further brief discussions emerged 
regarding the students’ reflections. One student also initiated an email dialogue to relate 
further reflections that he had since the interview. Another four of these students also 
showed me scores and played live performances and digitally rendered recordings of 
some of their compositions and musical projects. 
Data Analysis 
Grounded theory analysis begins with an initial coding process and graduates to 
secondary and more complex layers of coding (Corbin & Strauss, 1990). I use process 
and in vivo coding as my initial coding procedures. The secondary coding processes that 
I used were constant comparison coding, axial coding, and selective coding. 
Initial Coding. Saldaña (2009) described initial coding as “not necessarily a 
specific formulaic method. It is a First Cycle [sic], open-ended approach to coding the 
data with some recommended general guidelines. Initial Coding can employ In Vivo 
Coding or Process Coding [sic]” (p. 81). Process coding involves coding for gerunds (-
ing words) that imply a process (Saldaña, 2009). I first used process coding on each 
student’s interview transcript and email discussion to find the students' compos-ing 
processes and connections to music creation program affordances guid-ing or affect-ing 
those processes or their final pieces. These hyphenated gerunds highlight examples of 




analysis using process coding, the gerunds emerged from the data (Appendix W). After 
process coding the student’s interviews, I analyzed each student’s observation notes and 
compositions, if I had them, against the process codes from the interviews and emails to 
see if I could find evidence of the music creation program’s influence reflected in the 
notes and compositions. 
After process coding, I went back to the individual students’ interviews, email, 
and observation discussion data and analyzed them again using in vivo coding. An in 
vivo code is a “word or short phrase from the actual language found in the qualitative 
data record” (Saldaña, 2009, p. 74). I used in vivo coding to find the students’ own words 
regarding how they composed and how the program affected their composing or 
compositions. 
Where applicable, I linked the process codes into the in vivo codes. For example, 
one student said exploring the program was part of his composing process. Exploring was 
one of my process codes. The same student later used the phrase “going down the rabbit 
hole” to relate the same exploring process. This phrase was then an in vivo code that I 
linked to the process code exploring. 
Student Descriptions. Using the students’ information and the findings from 
initial coding, I created portraits for each student that conveyed their backgrounds and 
experiences with music creation programs. To create these depictions, I utilized thick 
description, which is an element of ethnographic research. Ethnography is a study of 
people or situations in social and cultural organizations (Kendall & Thangaraj, 2013). 




the issue under investigation (Geertz, 1973). I used thick description to develop dense 
and meaningful descriptions of the students’ perspectives on the affordances and 
constraints of music creation programs influencing their music composition processes 
and final compositions. After creating the student descriptions—presented in Chapter 4—
I moved on to constant comparison coding. 
Constant Comparison Coding. Constant comparison procedures involve 
comparing or relating the codes from one subject to another and then another (Charmaz, 
2006; Corbin & Strauss, 1990). Following a suggestion from Bryant (2013), I took the 
process codes and in vivo codes from one student’s data—transcript, observation, emails, 
and scores—and applied these codes to the next student data set and then the next. I 
treated that first subject, hereinafter referred to as subject prime, as my coding source for 
all the other student data. Bryant (2013) suggested that this process could be an 
alternative to theoretical sampling with “one of the cases being selected as a basis for 
initial coding and conceptual enhancement. This first-cut model then being applied to the 
other instances with a view to further conceptual enhancement or contrasting outcome” 
(p. 114). 
I took the process and in vivo codes from subject prime and compared these codes 
to the next student’s data and then the next to see if subsequent data fit with the subject 
prime codes. I updated the subject prime codes during this procedure if subsequent data 
supported a different interpretation or code. I also discarded codes that were not shared 
between any of the students and kept the codes that were. I made this comparison over all 




and no more support for those codes.  
When I could find no further updates to my codes, I made my codes into 
categories and subcategories. A category was a code with a connection across all six 
students. A subcategory was a code shared by at least half of the students, and, as such, it 
would become an exception, caveat, or further detail in the next coding phase. 
I also used memo writing during analysis to capture my ideas and make sense of 
my codes, categories, and subcategories. Memo writing is the process of recording 
thoughts and ideas during data analysis as they emerge to help log, analyze, interpret, and 
remember information. “Memo-writing forces you to stop other activities; engage a 
category, let your mind rove freely in, around, under, and from the category; and write 
whatever comes to you” (Charmaz, 2006, p. 81). I began creating memos during the 
constant comparison coding phase, and I continuously updated my memos with thoughts 
about the categories and subcategories through my subsequent coding phases. 
Axial Coding. After developing categories and subcategories from my codes 
using constant comparison procedures and memo writing, I moved on to a third cycle 
coding: axial coding. The purpose of axial coding is to add contextual dimensions to the 
category, generating a profuse field of relationships around the axis of the category 
(Charmaz, 2006). Axial coding is the process of coding the data for connections to the 
existing categories and subcategories, and it requires finding evidence in the data 
regarding the “conditions, context, strategies (action/interaction), and consequences” of 
the categories and subcategories (Corbin & Strauss, p. 13, 1990). For this coding phase, I 




Corbin and Strauss (1990) further explained that “in axial coding, categories are related 
to their subcategories, and the relationships tested against data” (p. 13). As I analyzed the 
data for evidence to support my categories and subcategories, I created memos for each 
category, align subcategories to the broader categories, and supported both with evidence 
from the data. I present the findings from the axial coding process in the first part of 
Chapter 5. 
Selective Coding. After the axial coding, I applied selective coding. Selective 
coding is a final stage process that forms all the categories and subcategories into a 
grounded theory. Corbin and Strauss (1990) defined selective coding as “the process by 
which all categories are unified around a core category, and categories that need further 
explication are filled-in with descriptive detail” (Corbin & Strauss, p. 14, 1990). In 
selective coding, I weaved together all my categories and subcategories into a cohesive 
whole. I did this by organizing my categories and subcategories under a core category 
aligned with my research questions and selectively reducing my findings into a single 
lucid description. I also selectively coded the data for any further details and nuances of 
my final description. Because I was not doing strict grounded theory research, selective 
coding is a unification of my categories rather than a complete theory. I present the 
product of the selective coding process in the second part of Chapter 5. 
Validity and Limitations 
Flick (2002) noted that qualitative researchers could use triangulation to support 
validity. Triangulation is a set of strategies for increasing the internal validity of a study 




& Tisdell, 2016). I used multiple method triangulation by doing both interviews and 
observations. I also used multiple data triangulation by obtaining observation discussions, 
email correspondences, compositional documents, and recordings from some of the 
students. To increase the internal validity of my study, I used member checks or 
respondent validation. Member checks is a process of having the study’s respondents 
give feedback on the findings (Merriam & Tisdell, 2016). The students viewed, corrected, 
and verified all observation notes before analysis, and the students also viewed and 
commented on early drafts of the findings. Furthermore, van Manen (1997) suggested 
that professionals in the field judge the final report on its merits. I made any corrections 
as recommended by advisors, faculty readers, and my dissertation committee. Merriam 
and Tisdell (2016) also noted that this type of peer review increases validity in qualitative 
studies. 
Although reliability or replication is normally not a concern in qualitative 
investigations, the above methods of triangulation and audit trails can increase a study’s 
reliability (Merriam & Tisdell, 2016). Producing an audit trail means to describe in detail 
“how data were collected, how categories were derived, and how decisions were made 
throughout the inquiry (Merriam & Tisdell, 2016, p. 254). I outlined my data collection 
and data analysis process and included evidence from the data in the presentation of my 
findings and the appendices. 
External validity is the study’s generalizability or the strength of a study’s 
findings to transfer to another situation. Again, though external validity may be 




variation sampling can increase external validity (Merriam & Tisdell, 2016). I used 
maximum variation sampling in subject selection and thick description to present my 
findings in Chapter 4. Extrapolations are working applications or practical hypotheses 
derived from the findings; extrapolations do not increase the findings generalizability as 
much as they represent what inferences from the findings may be reasonable (Merriam & 
Tisdell, 2016). In Chapter 6, I connected my findings with ideas from the literature and 
suggested how the findings may apply to technology-based music composition education 
practice. 
Limitations 
I conducted this study with a small set of high school and university students from 
the New England area of the United States. I did not include participants from outside the 
U.S., students with reported disabilities, students past university age, or students under 
high school age. I also did not study any specific program, nor did I include a comparison 
of music creation programs or teaching processes. Furthermore, I derived my findings 
from data collected on six student subjects. Though more students may have made my 
findings more robust, I am satisfied that I achieved some level of saturation. 
Ethical Considerations 
The Boston University Institutional Review Board approved my study procedures, 
which included a waiver of signed consent. All school leaders and superintendents 
granted their permission to conduct interviews with their students and at their schools. 
The parents/guardian of participants under 18 years of age granted their consent before 




kept all interview notes, recordings, and transcriptions in a password-protected folder on 
a password-protected computer. In writing the presentations, I used pseudonyms for each 
student. I also attempted to conceal any direct reference to each student through 






Findings Part One: Individual Student Descriptions 
In this chapter, I present descriptions of the individual students who participated 
in this study. These descriptions are based on the process and in vivo coding analysis 
procedures outlined in Chapter 3. Through these descriptions, I relate each student's 
background and how that student composed using music creation programs. I also 
address my research questions by presenting how each student described the ways the 
perceived affordances and constraints affected their composing and compositions. I used 
pseudonyms for each student in these descriptions to maintain confidentiality. 
Luna 
“Luna” was in her second year of studying music education in university. She had 
started playing the flute in fifth grade and played all through middle school and high 
school. She progressed through her high school’s ensembles, eventually playing flute in 
the advanced concert band, pit orchestra, and pep band; saxophone in the advanced jazz 
band; and trombone in the second jazz band in 12th grade. In addition to these 
performance ensembles, she took classes in Western classical music theory and music 
technology. 
Luna took a music composition class that utilized music creation programs in her 
11th year of high school and an advanced section of that class in 12th grade. Because she 
had several years of traditional Western performance practice before taking these TBMI 
classes, she felt “being classically trained ahead of time totally change[d] [her] 




music, when discussing her musical experiences in her interview, she talked primarily 
about traditional musical aspects. 
Luna already had a solid background in Western Classical music theory by the 
time she enrolled in her first TBMI music composition class. Luna stated, “I really did 
not learn any music in the class. Though it was part of the class, I already knew it…I was 
really just learning the technology and how the technology fits into the world of 
professional music.” In her TBMI composition class, she constructed technological 
knowledge using the DAW-type music creation program Cubase and the notation-type 
music creation program Finale. Luna worked on these programs, did her class projects, 
and progressed to a point where she was free of the class requirements. She commented, 
“because I had the musical background, I went through all the beginning assignments. I 
got to the end, and I started to write more things on my own.” 
When she first experienced using the music creation program Cubase, Luna stated 
that “[Cubase] felt like it was almost kind of foreign.” She also felt  
Overwhelm[ed] at first because, especially when I was first learning it, I didn’t 
know what all the buttons do. Then you could go across the top and select 
window, file, and then open even more things with even more buttons. 
 
The Cubase program had many affordances in the foreground of its main window and 
more provisions in various menus. As Luna used Cubase more, she believed she got 
better at it and came to the point that she thought she could write better music with it. 
Though she may have not completely mastered the entire program, she found a 
compositional process of using the sound and playback affordances that worked for her. 




conveyed enthusiastically. Luna described her music technology class experiences as 
“cool,” “fun,” and “satisfying.” She further noted, “it got better and more enjoyable as I 
learned where all the buttons are and what they all do, but it was cool to be able to just let 
it come out; let the music come out of you.” She enjoyed hearing her music played back. 
She noted that writing her own music was rewarding, and it gave her a feeling of 
accomplishment. 
Luna did not describe any constraints in the music creation programs she used. 
She also did not feel that the programs negatively affected her compositions or upset her 
musical agency; instead, she thought the programs afforded her compositional freedom. 
Luna felt freedom in the sense that composing with pencil, paper, and acoustic 
instruments seemed hard to do, but composing with music creation programs was “kind 
of fun…you can type out what you want and can get it out there.” Moreover, when 
composing on music creation programs, “you can do anything you want to do,” and she 
did not feel tied to the rules of Western classical music theory. 
Any constraint to Luna’s compositional process, she believed, came from a lack 
of program knowledge, musical knowledge, and compositional technique. Luna thought 
that, during the TBMI classes, she was just on the cusp of starting to understand music 
technology, and that her knowledge of music creation programs was incomplete. She 
stated, “I felt like there are just so many more options and buttons to click, and once you 
get used to it, you’re more comfortable with the computer.” Moreover, though she had 
come to the TBMI composition classes having previously studied music, this musical 




[it] was hard to come up with the idea that I can say that’s my own and not 
something I took from someone…but since I’ve been in college just getting more 
theory background and more training, I feel like I have a better idea of how to 
write. 
 
Sometimes when she had a musical idea, she did not have the compositional technique or 
technical skill to realize her ideas. Luna felt that transcribing her music was “tricky 
because you don’t always know what to put down. You have an idea in your head, but 
you don’t know what to put down on the computer.”  The constraints that impacted her 
composing manifested from her own lack of transcription skill and compositional 
knowledge, but she related overcoming these issues over time.  
Luna realized that the options provided by the technology could influence her 
compositions. Sometimes the computer had an afforded sound or function that led her 
down a new road and triggered musical ideas. She did not feel that the program affected 
her writing by making her do something she did not want. Rather, it was as if the music 
creation program offered something which she could decide to accept or not. She said, “I 
might come across something that’s not what’s in my head, but that I might like better.”  
There were some affordances, or they could be constraints, that Luna was not 
aware of but realized after having more musical experiences. For example, after hearing a 
live performance of a piece she wrote in Finale, she understood that though the program 
afforded a correct performance; that would not be the case with live players. She stated,  
MIDI instruments are so different from live instruments, and I wrote a quartet for 
four bassoons, not realizing how hard it is to get four bassoons in tune and 
sounding nice…that kind of thing that the computer provides. 
 
The playback affordance affected her compositions by allowing her to write for any 




Among the various music creation programs, Luna described the different usages 
and writing processes these programs afforded. She related using GarageBand for loop-
based pieces, Musescore and Finale for live performance music, and Cubase for writing 
symphonic music. Luna further made the distinction between the notation displays of 
DAW-type music creation programs and notation-type programs. At one point, she stated 
that “Cubase felt like it was almost kind of foreign, I guess because it doesn’t look like 
notated music, it’s just that bar across the screen (referring to the piano roll notation).” 
Furthermore, Luna stated, 
if I wanted it to be something playable, I would get it into Finale and move it over 
there, and then I could add in the dynamics, and I mean anything. It's different, 
and it depends; if it’s a MIDI computer thing, then I will probably mess around 
with the sound levels on the computer. If I were writing for instruments, then I 
would do more music notating on Finale.  
 
Luna believed some programs were for experimenting or messing around, but notation 
programs were for composing for live instruments or doing academic assignments. 
There was a difference between writing with pencil and paper and using music 
creation programs for Luna. Her compositional process with a music creation program 
“was just different, because I feel like you have more freedom than, for sure, 
counterpoint.” When using the DAW-type music creation program Cubase, her 
compositional process was to try and transcribe musical ideas she had in her head into the 
program or try to experiment with the program’s sounds and functions to get new ideas. 
When she had an idea in the program, she used the graphic notation to change individual 
notes until the music sounded good to her. Notation-type music creation programs, 




stating, “if I’m using Finale, I would probably stick to more of the counterpoint rules, but 
if I was doing something on the mixer, I would probably not think about the rules or with 
GarageBand loops.” With notation-type music creation programs, Luna worked with 
instrumentation and counterpoint techniques. She commented, “you have to have it in the 
right range, and you have to have all these billion rules.” She preferred using the 
computer instead of writing her assignments “with pencil and paper, because you could 
go back and listen to what you wrote, and if you needed to change like one note, you can 
just pluck it out and change it.” Regardless of what she wrote, when she used any 
program to compose, the playback affordance was essential to her process, and what 
sounded good to her always determined her final composition. 
Luna was looking forward to teaching music after university; yet, she had not 
taken any classes with music creation programs since high school. In her current music 
education program, Luna sometimes would use a music program for an assignment, but 
that was the extent of her academic music technology experiences. She was not aware of 
any computers in the music building at her current university. She wished her school had 
more TBMI opportunities for music education majors, commenting, “I could end up at a 
job where they need a music technology teacher, and I wish I knew more.” 
Victoria 
“Victoria” was in 12th grade. She played the piano from ages 8-14, started oboe 
lessons when she was 10 and played in band all through middle school and high school. 
In 11th grade, Victoria began playing the English horn while continuing to play the oboe. 




students. Though Victoria did not play in any other groups at her school, she was a 
student in my TBMI music composition courses all through high school. 
Victoria initially signed up to take my composition class because she thought it 
would not be as intense as her other academics. She said,  
Originally, I signed up for it because I knew it would give me a break from 
classes. I wouldn't have homework, and it’d be a good stress reliever, but I didn't 
think it would have as much as an impact on like my daily life as it actually did. 
 
In her first music technology class, the music program Cubase intimidated Victoria. She 
stated that “it was overwhelming. I'm not a very technically savvy person either, so I 
didn’t really know how to work computers. It was kind of scary too. Going into it was a 
bit frightening.” Over time, she figured out how to navigate Cubase and compose her 
own music. Victoria ended up preferring Cubase to other programs such as Reason or 
Logic. She stated, 
I like formatting better on Cubase, and I feel like Reason and Logic are more 
targeted towards like techno-ish music, so it's harder to write orchestral or band 
arrangements. I like that, on Cubase, you can choose the different instrument 
outputs that you want.  
 
With Cubase, she wrote in the classical style that she enjoyed listening to, and she 
perceived that the sounds in other programs were a constraint to writing in that 
symphonic classical style. 
After her first TBMI composition class experience in ninth grade, Victoria took a 
second TBMI composition course and then a third. By the time she was in 10th grade, she 
was sending her pieces to local composition contests. Writing and submitting pieces in 





In her early TBMI classes, Victoria studied how to compose using the music 
programs from many different resources. Regarding Cubase, she commented that 
most of the [functions] my teacher taught me, but there were [functions] that I 
kind of discovered online and kind of by accident just as I used the same software 
more and more. As I learned more about [Cubase], I became more comfortable 
with it. 
 
Once she felt she had a foundation in Cubase, Victoria started using functions more 
quickly. Though overwhelmed initially, she progressed by continually working with the 
program and building on previous musical and technological knowledge. She came to 
enjoy the class, stating, “I felt accomplished when I learned new things about how to use 
the software.” 
Now having worked with Cubase for a few years, she related that her composing 
process “is basically automatic…I don’t even realize the computer or software is there 
most of the time.” Her composing process with a music creation program was fluid, and 
she did not appear to notice the computer and program except in cases where she was 
searching for a function. She stated,  
Sometimes I have to go through and find [a function] myself again because I 
forget how to do it. Usually, I have an idea of what I want to do, and then I end up 
having to look for it when I don't remember where it is. 
 
She also focused on the music creation program in those frustrating situations when the 
computer broke down. For example, when the program crashed, or an erroneous action 
threw her project into disarray. She found that the compositions she had worked so hard 
on and for so long could be lost or drastically altered with the press of a button. 
Victoria’s composition process was to start by “figuring out what type of piece to 




or start searching for ideas. If Victoria knew what key she wanted, she set that key into 
the program before beginning to work out whatever ideas she had. She stated, 
Sometimes I have an idea for a melody. Sometimes I really don’t. So, either I'll 
just mess around with the keyboard in that key until I find something that I like, 
or if I have an idea, then I'll try to execute it, and it usually ends up a little bit 
different. If I like it, then I'll keep it. But if I don't like it, then I’ll keep going and 
try to find what I was thinking of originally. 
 
To work out her ideas into full compositions, she would use the music creation program’s 
afforded sounds to hear her music, and she used the program’s nonlinear editing 
functions to adjust individual notes for the sound she wanted. She would “experiment 
with instruments and sounds…move notes around…and change how long notes are and 
everything.” For Victoria, using the program to work out ideas and play them back was 
very efficient, because if she did not like it, she could just undo it. While she was writing 
and developing her ideas, she would also orchestrate. Victoria stated,  
Sometimes, if I have a specific part that I want in a different instrument, I can cut 
that out and copy/paste it and move it, which is easier than having to rewrite the 
whole thing. If I want something to come back later, then I can copy-and-paste it.  
 
Victoria may or may not begin composing with a musical idea, but once she has an idea, 
she uses the program’s sounds and nonlinear editing affordances to develop, audition, and 
orchestrate that idea. 
Victoria composed mostly by ear with music creation programs, though from her 
previous experiences in piano, oboe, and band, she knew enough about keys, scales, and 
instrumentation to help her along the way. When she began to write a piece, she did not 
know how the piece would develop or end. The whole piece materialized from the 




something I'd like in that class and come back in the next class, and I'd listened to it, and I 
wouldn't like it as much, and I’d rewrite it.” When the entire piece sounded good to her in 
Cubase, she would transfer it to Finale to make the score and parts. 
Victoria was aware that the music creation program helped her to develop ideas 
and had some inexplicable effect on her music. She said that her “music would be very 
different had it been written with pen and paper rather than on the computer,” but she 
could not tell precisely how. Regardless, Victoria never felt that the program negatively 
affected her processes or her compositions. She controlled her music, stating that “the 
computer didn’t write the piece;” however, she did feel any piece she wrote could not 
truly be her own because other composers had inspired her. 
As Luna did, Victoria formed a deeper understanding of the music creation 
programs’ affordances when she first heard one of her pieces performed live. She 
commented, “playing live and a live recording sounds very different from what you hear 
on the MIDI file on the computer.” Victoria also found what others thought about her 
music. “It was cool to get their opinion,” she said, though she was upset that the live 
performance did not come out the way it sounded in the program. She commented that 
the computer’s “perfect playback was ingrained in my head…the live players did not 
reach that level.” Although upset that the live performance did not sound like the 
computer, she thought the real instruments added something else she could not explain. 
This experience would help her to write more realistically in the future. She commented 
that “I write things for sound and not really great things for playability, and so I think that 




and Victoria did not perceive that the program’s perfect playback affordance was also a 
constraint until they heard a live performance. It was then that they both perceived the 
program constrained the musical performance that live players would give.  
Victoria enjoyed composing using music creation programs. She related that the 
experience was, 
Therapeutic…I think being in school lacks a lot of creativity. You have 
assignments that you have to complete, and you have to do what the teacher says 
and all that kind of stuff. Being able to come in [to the music class] and make 
something that's your own without anyone holding you back is really very 
satisfying. 
 
The process of hearing something that she wrote herself was rewarding; live or computer-
generated. This artistic outlet helped her to get through a full schedule of advanced 
academics. At the time, though she intended to pursue a career in medicine, she was 
working on a composition portfolio for her university application. 
 Owen 
 “Owen” was in his second year as a composition major in university. He had 
started his music education at an early age and had a wide and varied path. Owen played 
trumpet in middle school, took up piano in high school, played piano in the jazz band, 
and sang in the advanced high school chorus. Though he was a competent piano player 
and singer, he did not consider himself a performer; he considered himself a composer. 
“It's just always been what I've loved to do,” he said, “I've loved it more than performing 
or any other aspect of music really. My favorite part of music is writing it.” 
Owen had taken many technology and composition classes since he first took a 




Western classical performance experience and music theory knowledge long before he 
took any composition class. Unlike Luna and Victoria, Owen started to compose on his 
own with music creation programs and began to develop his composition process before 
he took his first formal TBMI class.  
Owen began composing using GarageBand, Cubase, and Finale but later adapted 
to using the Logic and Sibelius programs. On the suggestion of his university colleagues, 
he switched over to Sibelius for his notation needs. Owen found Sibelius easier to use 
though he thought Finale could do more. Logic had more sounds and functions than 
GarageBand and was less expensive than some other DAW-type music creation programs 
he had considered. Owen spoke highly of Logic and Sibelius; he had deliberately chosen 
them and spent the time to learn them. As a composer, Logic and Sibelius were the same 
to him as an instrument would be to a performer. 
Though Owen took a music technology class in university, he admitted it was a 
beginner class, and he had already progressed beyond the curriculum that was offered. In 
that university TBMI class, he tried to find more affordances of the programs on his own, 
because it “was kind of just a little boring to be doing some of that stuff sometimes…to 
be learning stuff that I already knew how to do.” Owen’s university composition classes 
did not require nor teach any music software, but he and his composition teachers all used 
music programs for their compositions.  
Throughout Owen’s educational experiences in music with technology, he related 
that the process was satisfying and rewarding. He stated that “learning is fun. I like it 




materialized into a full piece in the music creation program, he related, “it is really cool 
to do that, and you get this sense of ‘I made that!’” Luna, Victoria, and Owen all found 
gratification and fulfillment in writing and hearing their music played back by the 
software, but for Owen, it was something more; it fixed Owen’s perception of himself as 
a composer. 
Owen developed his compositional process from his piano playing. He would 
work out ideas on the piano before transferring them to the music creation program. 
Though he noted that musical ideas came naturally to him, when he begins to write, the 
“whole project is very rarely always in sight.”  He does not know how a piece will end 
when he begins to write it. Owen noted that trying new things with the program was like 
an adventure of testing out ideas while he worked them out. The music creation program 
afforded him this process, and he described it as “like an unknown street I can travel and 
see what is there; maybe I can find a new city, if not, then I explored somewhere I have 
not been yet.” 
During these musical explorations and travels, Owen would come to a junction 
and had to decide on a direction. This decision depended on the purpose of the piece he 
was writing. Owen would ask himself; Is this a piece I’m writing for fun, or is this a 
serious piece? A serious piece could be one required for his university academic studies 
or in his role as an aspiring composer. If the piece was for fun, Owen wrote in Logic. In 
Logic, he tried out sounds, experimented with new ideas, and used his ear to guide the 
composition. If this was a serious piece, something which could go out into the musical 




piano or sang through them in his head. When he wrote a serious piece, he kept Western 
classical music theory and orchestration in mind and a real instrumentation guided ranges 
and techniques. Once he worked out his ideas, he would sometimes notate them into 
Sibelius with a tracking device, though he felt that entering notes by point-and-click 
constrained his precision. Usually, Owen used a peripheral numerical keypad to select 
note values by the number before pressing the corresponding letter on the computer 
QWERTY keyboard. With these and other QWERTY keyboard shortcuts, he would write 
in full score from the beginning. This process was different from his peers, who would 
orchestrate after they wrote the music. No matter what the program, he did not focus on 
the hardware or software; most of the time, he related, “I don’t even know its there.” 
The hardest part for Owen was not finding a musical idea, but developing that 
idea. He stated,  
it’s easy to improvise on ideas, but that does not always translate to notating 
music. Once you put it into Sibelius, it’s a little more damning. You can’t just 
write ‘improv on this line.’ You have to write out the full thing.  
 
In some cases, he would leave a piece incomplete or done in a hurry if time did not allow. 
He was not worried about this because he knew that he would write more pieces in the 
future. 
Owen noted that “program [affordances] have a subtle and unnoticeable effect on 
how it changes the way that the piece turns out.” Though he could not describe exactly 
how the program changed his music, he had the impression that the program did, and he 
knew of some affordances and constraints that could account for the slight effect on his 




Finale versus Sibelius is a lot different than you would think it would be.  
On Sibelius, you can input a quarter note on the ‘&’ of the beat, and you could 
click on wherever in the measure you want to click. Whereas if you put a quarter 
note on a measure in Finale, it just puts it on beat one immediately. 
 
Moreover, regarding the difference between the Finale and Sibelius notation programs, 
he commented,  
In Finale, there's a lot of drop-down menus with six features in them, but a lot of 
the time in Sibelius, most of the stuff is just on display. There's different tabs, 
obviously, but there's not a ton of drop-down menus where everything's hidden 
under another layer of stuff, so I think Sibelius’s ribbon is a step in the right 
direction for that interface. 
 
Though Finale’s and Sibelius’s display were different, Owen believed that for both Finale 
and Sibelius, the essential affordances were prominently displayed.  
Owen also described how the copy-and-paste affordances might help composers 
cheat by not having to write everything out. Though he used copy-and-paste in his own 
writing, he was aware that this affordance could lead to too much exact repetition in a 
piece instead of some needed variation. Owen related, “I don't know if it's specifically the 
music technology or the current human state of being dependent on technology that just 
lends itself to us being a little lazier when we are doing stuff with this in general.” 
Owen thought that it might have been common technological practices that contribute to 
the overuse of copy-and-paste and not something that is specific to music creation 
programs. 
The computer screen was also a constraint for Owen, but it was not until his 
university composition lessons that he became aware of it. On a suggestion from his 
composition teacher, Owen took to printing out the entire score from Sibelius as part of 




program, he could only see one or two pages at a time. He commented, “I didn’t believe 
that printing out my unfinished score and working on paper would make a difference, but 
it actually gave me new ideas while relating material from different pages.” From his 
experience with this program constraint, he noted that the “visibility thing (printing the 
entire score) might be more of a passive effect on writing,” but the screen was a 
constraint that influenced his music nonetheless. Using the printer was an affordance that 
helped him work around this constraint. 
In another instance, Owen was writing a piece in the Logic program, and while 
exploring the sound options, an affordance gave him a musical idea. He mentioned that, 
The piece needed something. Then I scrolled through the world instruments, and 
one of them was a South African vocal effect. With the modulation wheel, you 
could get four different syllables. I was not like, ‘oh, I need a South African choir 
in my piece.’ I just found this, and it was just really cool, and it worked, and that 
became the end of the piece. 
 
Owen would find other affordances in the Logic program—sounds and functions—that 
he would use in his pieces. As Owen wrote his music, he described having “happy 
accidents,” which were unintended musical ideas he had through his experimentation 
with the sounds and other affordances. He remembered the first time he discovered how 
to use the triplet tool and how his compositions that followed this discovery had “duplets 
all over the place.” There was also the time when he first figured out how to use feathered 
beaming, and then every piece immediately following this discovery featured feathered 
beaming. Owen stated that exploring the program and discovering new affordances was 
like “going down the rabbit hole,” where he would sometimes lose himself in trying new 




Regardless of the program he used or the purpose of his music, the final piece was 
his own. Even when he experimented with sounds or new functions, he did not feel that 
the computer controlled his music. Similar to Luna and Victoria, Owen was the final 
arbiter of his music; he decided how his piece would go, and he felt that he maintained 
his agency. He noted that “the computer didn’t write the piece, I did.” He conceded the 
music creation program affected his music sometimes regarding sound selection, the 
duplet tool, the feathered beaming tool, copy-and-paste, and other affordances; however, 
there were other times he was aware of an effect but could not describe it. 
 Owen, Luna, and Victoria were convinced that their music would come out 
differently if they wrote by hand instead of using the program. Moreover, they all felt that 
the main thing which affected their compositions the most was their lack of knowledge of 
the program or their composing skill. The program could and would affect the music they 
all wrote, but they were not always able to describe how. 
Jane 
“Jane” was going into the second year of a university music education program. 
Jane started playing oboe in fourth grade, played in band all through middle school and 
high school, and played in the local district band. Similar to Luna, Victoria, and Owen, 
Jane had early instrument performance experiences, but she was more like Owen in that 
she gravitated to music creation programs and composing before taking TBMI classes in 
school. She related, “I’ve always been into the keyboard and things like that. I got a 
keyboard for Christmas when I was like 10; it was a huge Yamaha.” Later she got an 




Jane’s interest and excitement as she started experimenting with the program. 
When deciding what to do after high school, Jane considered pursuing sound 
recording or music technology but finally decided on music education. With all the new 
technology being used in music today, Jane felt the need to incorporate music creation 
programs into her teaching. She stated that 
technology is taking over everything, so like why would I be sitting back still 
talking about Bach and all these things, obviously I'm still going to do that, but at 
the same time, I want to be able to offer kids more than just the classical aspect.  
 
Jane hoped she could use her technological skill and passion to be a music technology 
teacher. 
Jane used GarageBand mostly because it was what she began on, though she had 
considered other programs. She believed that “music programs do different things, and 
some are better for electronic music, but I am not really an EDM [electronic dance music] 
person.” Still GarageBand, she described as “very electronic…you can write something 
orchestral with it, but it would not sound very good.” She thought about purchasing Logic 
but did not want to spend the money. She stated,  
I'm getting what I paid for, which is not really much besides the computer 
obviously, but for me, it does the trick. I'm not going into the professional music 
producer thing. It's like when you have an old car, it still drives. You might not 
have Bluetooth, or it might still have hand-crank windows, but it still drives. 
 
Jane relegated herself to free programs such as Musescore and preloaded programs such 
as GarageBand because it worked for what she needed without the added expense. 
In high school, Jane started on the free program Musescore but switched over to 
Sibelius because she got it free from her university. “You don’t have to use a program in 




front of a piano…or if you are in the library or the dorm, you can put on headphones.” 
Jane never took a formal TBMI composition class, where she specifically studied how to 
use the program, but she used a music creation program to compose her music throughout 
high school and for all her university Western classical music theory and composition 
classes. Regarding her use of music programs in university, she related that “I am still a 
beginner with the [Sibelius] software…if you want to use it in class, you have to learn it 
on your own.” Jane was learning how to use Sibelius with help from her friends, online 
searches, and working it out on her own as she used it to write out her compositions. She 
was excited by this challenge; using a music creation program in her words was cool and 
fun, especially when she found new functions that she thought were useful. As with 
Luna, Victoria, and Owen, Jane also found it rewarding to be able to make her own music 
and hear it played back.  
Jane described her composition process as beginning with musical 
experimentation. She would start by “first messing around on the piano 
controller…letting the fingers fly” until she finds an idea; however, the type of piece she 
is writing would determine much of the process. Similar to Owen, Jane used different 
music creation programs for different purposes. Though GarageBand was fun for her, 
Sibelius was helpful. If she was writing a piece for her own purposes, Jane noted using 
GarageBand to explore loops and experiment with sounds in various ways until she finds 
an idea. If her music was for a university class or a composition assignment, Jane 
believed Sibelius was the most useful. When writing in Sibelius, she would use point-




and music theory. She would then play back what she had entered and, keeping 
counterpoint in mind, change the notes until she liked how the music sounded. Jane 
related that she “had to worry not only about following the rules of the assignment but 
also that the music sounded good.” If she wrote with pen and paper, she may only follow 
the counterpoint rule and not consider how the piece sounds. Similar to Owen, when Jane 
writes any piece, she never knows where her ideas would go or how the piece will end. 
Jane could run into difficulties when she felt that she did not know how to get her 
musical ideas worked out in the Sibelius program. As a beginner, she related that her 
knowledge of the program could affect what she was writing. There were still many 
affordances that she did not know how to use, and other affordances might exist, of 
which she was unaware. Overall, her knowledge of the program and music composition 
affected her music more than the program itself. 
There were some affordances that Jane understood could affect her music. She 
related that “the computer can steer your music in certain directions.” She stated that “I 
feel like [Apple] encourages you to use Apple Loops…and new functions like smart 
strings and smart piano are really cool to learn and use, but they do a lot for you.” She 
felt that some affordances of the program could also write a lot of the music for the 
composer, and she tried to stay aware of these issues. Moreover, Jane also recognized 
program affordances and constraints that may or may not accurately represent live 
performances, and she had to maintain awareness of these issues as well. She said,  
I have to keep it in mind that the computer can’t always simulate what you want 
or what you hear in your head. Sometimes I want to do this with strings or 
whatever, and I have to be realistic about what the computer can do. Yes, it will 




replace like a cellist’s vibrato…. I think the technology does a good job of 
processing things, but if I do write something on Sibelius or Musescore, I know in 
my head I am not expecting it to sound fantastic like the Boston Symphony is 
playing it or professional musicians. I have that in the back of my mind when I'm 
writing that it totally would be transformed if other people play it and have their 
own interpretation. I guess it's all about what you want to expect from the 
program or what you think you can get out of the program. 
 
Jane tried to be practical about what she expects from music creation programs, so she 
worked to maintain an awareness of program affordances and constraints. Being mindful 
of program influences, she felt that the computer did not impede her agency. She did not 
feel the computer wrote the music for her, but it was still a “catalyst for the creative 
juices.” 
Rene 
“Rene” was a 12th-grade student. She was applying to university to major either in 
environmental biology or veterinary medicine, and she had just completed my TBMI 
music writing class. At a point before entering middle school, her parents got her to play 
an instrument, but she did not continue. When Rene entered middle school, she joined the 
chorus. The next year, she sang in the advanced middle school choir and the after-school 
choral group. Although she studied music in the chorus class, she stated that “my ear was 
not very good. I could harmonize, but I didn’t know what notes I was singing, and I 
didn’t know anything about scales or keys.” Rene did not continue singing in high school, 
where her only music experiences were a composition with music technology class and a 
music appreciation class. Other academics took up her time. 
Unlike Luna, Victoria, Owen, or Jane, Rene had little music knowledge before 




in piano, and I didn’t know scales or anything like that going into music tech.” She 
further stated that “I had only learned one song on the piano before, and I tried to play the 
guitar, but it hurt my hand;” nevertheless, Rene was a computer savvy person. She used a 
PC laptop at home and a Mac computer for schoolwork. In the TBMI course, she found 
the music programs were easy to use, and she could readily troubleshoot the technology. 
Though Rene related not retaining much music knowledge from her earlier performance 
classes, using a music creation program helped her to understand music better.  
Regarding her music studies, Rene said that “I didn’t know if I would have been 
able to learn the music without the technology.” To her, technology meant the music 
program and the speakers, projector, and other hardware the teacher used to explain 
technological and musical concepts. She stated that “honestly, it wasn't that hard for me 
to pick [the computer] up. I have a problem with hearing the [music] systems and stuff. I 
like the way that I learned it in the tech class.” Her choral experiences may have helped 
her to sing, but she did not feel that her time in the chorus improved her ear training or 
help her to understand Western classical music theory. 
Rene also identified as a visual learner, which was another reason she felt her 
musical ear was weak. Using music creation programs and other music technology 
helped her absorb the fundamentals to the point that she enjoyed Western classical music 
theory. She could see the piano and notes in front of her and on the screen. Concepts like 
scales made sense to her visually. The affordances of the technology class helped her to 
experience music through physical, auditory, and, more importantly, visual methods. 




class was free-flowing, easy-going, and stress-free, as students worked at their own pace. 
There was something about the music program that contributed to this easiness. It was 
not like the exacting computer automated design program (CAD) she used in shop class. 
The CAD program “translated to a machine, so you had to know exact measurements…it 
was more difficult to learn.” With the music program, Rene could use whatever musical 
ideas she wanted in her compositions; her musical ideas were always right. With the 
CAD program, she could be wrong. 
Rene’s music projects had a gradual progression, which she enjoyed. In a short 
time, she had a grasp on the Cubase program to the point where it felt natural to her. 
There were times she stated, “I didn’t even notice the software or the computer.” When 
she tried to use another program like GarageBand or Reason, however, she did not like it. 
She related, 
I definitely prefer some programs over others. I didn’t like Reason, but I enjoyed 
Cubase. I thought Cubase was really user-friendly, and I just didn't like the 
interface of Reason. I thought it was like pulling in drum kits and stuff like that; it 
was too cluttered. 
 
She had no experience with GarageBand and had no regard for it. She related that “I like 
something the way I like it and that is it…if I have to change something or learn 
something new, it’s harder.” Rene had started composing on Cubase, it was the program 
she had worked with the longest, and she felt that going to another program would slow 
her down. Maybe beginning with Cubase set her ways, or perhaps she found her 
workflow in Cubase, but either way, she did not like other music creation programs. 
Rene enjoyed contemporary rhythm and blues and hip-hop music outside of 




class was only a semester, she never got to a point where she could write in the music 
style she enjoyed outside of school. Writing contemporary rhythm and blues and hip-hop 
music seemed hard to do for her. Rene stated,  
I enjoyed the things that I wrote. I was proud of my final song, but I don't think 
that it was the exact genre that I liked. I didn't think that it was realistic to be able 
to get there. Those are complicated songs to get to that place in half a year. I just 
thought it wasn't realistic, so I just went with what I liked, not specifically my 
favorite genre, but I was still proud of my work. 
 
Like the CAD program, the music program could make a real product, but her knowledge 
of how to use CAD and music programs prevented her from making the products she 
wanted. Unlike the CAD program, she could still use the music program without an in-
depth knowledge of songwriting to make a product she enjoyed. Similar to Luna, 
Victoria, Owen, and Jane, Rene found that composing and hearing her own music was a 
fulfilling experience. 
Rene described her writing process as an interaction among her, the program, and 
the assignment requirements. She never started with an idea, but her piece came together 
after she experimented with the sounds. Rene commented, “I usually start by going into 
the sampler and finding a sound that I liked; to build off of. I start with the chords, then 
the drumbeat, and then the guitar line, or melody, or whatever.” As for the program’s 
effect on her music, she stated that “the software does have an effect on music…I was 
working with the sounds that were on the computer…there are not unlimited options.” 
Not only does the software have influences, but she thought that the teacher influenced 
her music as well. The teacher had demonstrated affordances, taught specific musical 




requirements, and teacher demonstrations focused her music on a particular sound, 
though she was not able to go into further detail. Nevertheless, Rene still felt proud of her 
music; it was her own without compromising her agency. If the program or teacher 
affected her compositions, it was more inspirational than controlling. 
Although Renee’s performance experiences did not help her to understand 
Western classical music theory, she felt that the TBMI composition class did. She related 
that the technology class “was a good experience, I am glad that I got that music 
knowledge about scales and stuff and keys, so I am glad that I have a grasp on that now.” 
Perhaps coming to the TBMI composition class without much Western classical music 
theory knowledge was why she had a hard time commenting on the affordances and 
constraints of the music creation program. Regardless, the TBMI class helped her to write 
music that she enjoyed, though she had no intention of continuing to compose or further 
studying music in the future.  
George 
“George” was a 10th grader in a local area high school. He started playing the 
flute when he was young but later started playing percussion in the school’s band and the 
after-school marimba ensemble. In ninth grade, George took a digital music and 
composition class where the students studied composing using GarageBand on laptops; 
however, before high school, George had already experienced GarageBand at a day 
camp. He enjoyed the experience enough that he started to use the program on his own. 
When George first acquired GarageBand, he used trial-and-error and experimentation 




before he took any formal class on the subject. 
George wished the digital music and composition class he took in ninth grade had 
moved faster. He had been using GarageBand for a long time and already knew what he 
wanted to do musically. In the class, George tried to explore and experiment with more 
advanced functions in the program and do more than the class was providing. He stated 
that 
a lot of [the class] was not quite useful for what I was working on. I know that 
there were a few other kids in the class that had never used anything like 
[GarageBand] before, and then me having tons of experience with it up to that 
point. I felt like everything was coming a little bit slow in terms of how the class 
was being put out. 
 
Fortunately, there were only eight students in that class. He felt that the class would have 
moved even slower if it was any larger. 
George liked to write electronic and dance styles of music but wrote atmospheric 
music in his early composing with the program because the built-in sounds made the 
music come out that way. George described how, early on, his limited knowledge and the 
program’s limited sounds were a constraint that prevented him from writing the music he 
wanted to. As he continued to use the program and when new sounds and function 
affordances came with program updates, he started to write more in other styles. 
After using GarageBand for about four or five years, George grew very adept at 
using the program. He knew all the sounds in the program, how to use it, and frequently 
lost track of time when he did. George commented,  
I try to focus on the music, but the only time that I recognize the software too 
much is when I'm running out of ideas, or I feel like I'm reaching the limits of the 





George found that he was aware of the hardware and software when he wrote music 
because the limited sounds and functions constrained him from doing the things he 
wanted. “I've had it freeze up on me once or twice just because I literally put in so much,” 
he said. The system would overload because of the number of tracks and sounds he used 
in his pieces. 
George recounted that he spent a solid month trying to make a sweep sound in 
GarageBand but could not get it to work. He eventually imported the sweep sound into an 
audio track to get what he wanted. George did not like importing the audio sweep 
commenting,  
If I'm importing something, it would probably be a last resort for me because it's 
not something that I personally made, so I feel a little bit uncomfortable using it, 
but at this point, I only have one or two sweeps playing. 
 
Though the program did not have the sound George was looking for, he worked around 
this constraint of the program to find a way to make the music he wanted. George also 
did not like using pre-made loops, stating, “loops make it feel like it’s not my music and 
they feel awkward.”  He only used “loops to either mess around with a song that's 
completely loops or using loops as inspiration to get an idea before going off to do [his] 
own thing.” George recognized the point beyond which he would lose his sense of 
agency when importing sound or using loops, and he worked around the program’s 
constraints to mitigate a loss of agency.  
When George wrote his music, he started by writing a chord progression. He 
would write a musical sequence by experimenting with the on-screen piano and the 




not have one at home, so George used a QWERTY keyboard to enter notes when he 
wrote music outside of school. He related, “I wish I had a piano keyboard at home; it is 
so much easier to write music because you have much more space. The on-screen piano 
only has like one octave, but the piano keyboard has four or five.” After writing the chord 
progression, he would write the bass and then the drums or that in reverse. When George 
wrote the drum part, he sometimes used the automated drumbeat designer for a basic 
groove before converting it to MIDI to change the beat and make it his own. Once he 
wrote all the sections, he would then edit them into song form. George experimented with 
the program to help him get musical ideas; however, the program’s afforded sounds and 
constraints slowed him down. On the current song that George was working on, he 
needed to add one or two more percussion sounds that were not in the program. He 
planned to record these sounds himself and add them to an audio track. 
Though George had used GarageBand for some time, he described feeling the 
need to change programs soon. He thought his music could not progress until he got a 
new program with more sounds. He wanted to use the FL Studio music creation program. 
George stated,  
That is one of the downsides of GarageBand: There are only a finite amount of 
sounds that you can have compared to some other programs. FL Studio has 
capabilities to form different sounds and create them much easier than say 
GarageBand or Logic can do. It’s much harder to use, but it has more capabilities 
and potential for making many more different sounds. 
 
There was something about the affordances of FL Studio that interested him, and he 
thought the program would not constrain his sound choice. Though George had never 




have GarageBand’s anti-affordances and constraints. Regardless, he could not use FL 
Studio due to hardware and system constraints; FL studio only ran on PC type computers, 
and George used a MAC computer. Even if the program ran on MAC computers, his 
computer did not have the capabilities to handle the requirements needed to run FL 
studio. Still, he was doubtful about changing programs because he already knew 
GarageBand so well even though its limited functionality and capabilities constrained his 
music. 
George was considering pursuing electronic songwriting after high school, though 
he was also weighing other options. He had a dream to be a famous musician, and this 
idea was still not out of his mind. George commented, 
A few years ago, I had the dream of becoming a big music artist, and it is still 
something that I would like to do, but at this point, it’s just something that I’m 
doing for fun just in case something like that does happen, but I am not expecting 
it to happen. 
 
George was now spending most of this time following other interests and did not write as 
much as he used to. He did not know yet exactly what he wanted to do in the future and 
was uncertain what he would do next. 
Summary 
 The above student descriptions outline how each student experienced composing 
with music creation programs. These descriptions also contained the students’ reflections 
of music creation programs' functions and design influencing their music. In the next 






Findings Part Two: Combined Student Data 
In this chapter, I present the findings from the grounded theory analysis in two 
parts. In the first part of the chapter are the categories and subcategories derived from 
axial coding analysis. Each category or subcategory is followed by a description and 
supporting evidence from my data. I group the first part under two core categories, one 
for each of my research questions: Effects on Composing Processes and Affordances and 
Constraints on Final Compositions. The second part is the findings from selective coding: 
a response to my research questions. To help with transparency and support of my 
findings Figure 5-1 shows a breakdown of each student in this study, their background, 





Figure 5-1 Student Sample Chart 1 
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Effects on Composing Processes  
My first research question was about how students described perceived 
affordances and constraints affecting their composing processes. In this section are the 
effects on composing processes that were common to the students in this study presented 
by category. I organized these categories by the impact on composing because the 
affordance or constraint that contributed to the effect was different for each student. 
These effects were experimentation and efficiency, and I explain affordances or 
constraints that caused them in the descriptions. After these shared effects, I present some 
general and secondary findings regarding the students’ composing processes. 
Experimentation 
The music creation programs that students used could generate many different 
sounds, and this was an affordance that affected how the students in this study composed. 
The students noted that they may or may not have a musical idea when they start to 
compose at a music creation program. If the students had an idea, they commented that 
they would try to perform it on an acoustic instrument or attempt to transcribe that idea 
directly in the program. In doing so, the multitude of available sounds in the program did 
not influence their process in the way it did when they did not have an idea. 
Alternatively, when the students did not have a preconceived musical idea and were using 
a DAW-type music creation program, they all related that they experimented with the 
program's available sounds. In this way, the availability of various sounds allowed them 
to experiment with these affordances to generate ideas. A few students noted that without 




single program generated sound. 
Luna noted that when she did not have a preconceived musical idea, she 
experimented with sounds in the program to find which “notes sound good together!” In 
observation, Luna had some favorite sounds and loops that she tested first. She continued 
experimenting with sounds until she eventually found an idea and then recorded that idea 
into the program. As she formulated her thoughts and her piece began to take shape, she 
kept the musical ideas, sounds, and loops that fit with her developing composition and 
deleted those that did not.  
Luna noted that sometimes she had an idea before composing at the program, 
which may mean the program’s available sounds did not influence her; however, she also 
stated, “you have an idea in your head, but you don’t know what to put down on the 
computer.” If Luna had difficulty transcribing her ideas, she would test her transcriptions 
in different sounds using the playback affordances, and she “might come across 
something that’s not what’s in [her] head, but that [she] might like better.”  In this case, 
the program's available sounds may have influenced her music to come out a certain way 
made possible by the sonic experience of those sounds 
Victoria also described that she experimented with the available sounds if she did 
not already have a musical idea. She stated, “I write things for sound…either I'll just 
mess around with the keyboard in that key until I find something that I like, or if I have 
an idea, then I'll try to execute it.” When searching for a musical idea, Victoria would 
“experiment with instruments and sounds…move notes around…and change how long 




began with an idea, but the presence of many available sounds influenced her to 
experiment with those sounds when she did not have an idea.  
Victoria noted that she also used the available sounds to grow her ideas beyond 
just the piano. She stated, “if I had one note originally on the piano, and I think it would 
sound different if it was a different note, then I could change it.”  Though she stated 
changing to different notes, Victoria was referring to the ability to leave pitches unaltered 
and audition them with different sounds.  
Similarly, Owen stated he “tried out sounds, experimented with new ideas, and 
found what sounded good.” When Owen composed on the DAW-type music program 
Logic, he started with one hand on the arrow keys on the computer keyboard to tab down 
through the sounds and the other hand on the MIDI piano keyboard to play a note and test 
each sound. He was experimenting with the program’s sound in search of something that 
sparked a musical idea. Owen confirmed this effect on this process in stating, “I scroll 
through the instruments just because they all give me inspiration in a way that I never 
could.” Moreover, he suggested that without this affordance, he would otherwise use the 
piano. Owen stated, “The [music creation program] can help you because if you were just 
to play a piano, you wouldn't really get that many ideas as you would if you have all of 
those sounds at your disposal.” 
When I observed Jane, she composed on her laptop and a portable MIDI piano 
keyboard. She opened the program, plugged in her MIDI piano keyboard, and selected a 
sound that she usually uses. Jane played around on the keyboard for a bit in search of an 




she found a sound and idea she liked, she entered some notes into the program and then 
played back those notes for verification. 
Jane said that she would also “experiment with some of the loops that 
[GarageBand] had to write [her] things.” When Jane would use loops, she commented 
that 
If I am looking on the loops just to see what they have, sometimes I'll play one, 
and I'll be like ‘oh, that's a cool sound,’ or ‘oh, I like how this progression was, let 
me see if I can recreate that,’ or ‘let me see if I can play this a bunch of times, or 
play something over it, or a play underneath it.’ I think that the [music creation 
program] definitely influenced me as far as some of the composing, or like 
making loops, or whatever. 
 
The program afforded pre-made loops, and this affordance allowed her to experiment for 
ideas using those loops. 
Rene described rarely starting with a musical idea and noted that her process was 
to experiment with the program’s sounds when she began to compose. She commented,  
I usually start by going into the sampler and finding a sound that I liked to build 
off of. I start with the chords, then the drumbeat, and then the guitar line, or 
melody, or whatever…I feel like I never really had an idea in my head. 
 
I observed Rene composing on the Cubase program, and her process was to search 
through the sounds and test out a few until she found one she liked. When she found a 
sound, she added more notes until she eventually worked out a musical idea. Similar to 
the other students, Rene auditioned notes live on the MIDI piano controller while 
scrolling through and testing out different sounds. 
George was unique among the students in this study in that he already knew all 
the sounds afforded, both in GarageBand as well as in other programs. He stated, “if 




sounds.”  George’s process was to “sit there trying to think of at least something, 
normally some sort of random chord progression while [he is] messing around with some 
things.” He also used “loops as inspiration to get an idea before going off to do [his] own 
thing.” George, similar to Rene, described rarely having a musical idea before he began 
to compose, and that he finds music ideas through the process of experimenting with the 
program sounds. 
Sound Restrictions. A subcategory of how students were influenced to produced 
musical ideas through experimentation was that some students felt the sounds in specific 
programs constrained them from writing the music they wanted to create. Some students 
described working around this constraint by using other programs when they could. Other 
students did not compose around these sounds and, instead, accepted the constraint to 
their music. Of the students that had the choice to use different programs, part of their 
decision was based on whether the sounds in a program would afford or constrain the 
music they wanted to write. 
Victoria perceived that the sounds in some programs were constraining. She 
stated, “I feel like Reason and Logic are more targeted towards techno-ish music, so it's 
harder to write orchestral or band arrangements.”  The sounds in Reason and Logic 
restricted Victoria from writing the music she wanted, and she worked around this 
constraint by using the Cubase program.  
Similar to Victoria, Rene commented, “I think that Reason is for a different type 
of music than what I want. It's very synthy. I didn't like that as much.”  Rene thought that 




build on.” Her process was affected by her perception that the sounds in Reason were a 
constraint to the music she wanted to write, and she used Cubase to overcome this 
perceived constraint. 
Jane said, “music programs do different things, and some are better for electronic 
music, but I am not really an EDM [Electronic Dance Music] person.” Jane used 
GarageBand, but she noted that GarageBand’s sounds constrained writing orchestral 
music. The available sounds in GarageBand also constrained George’s early music. He 
wanted to use the FL studio program to overcome sound constraints he perceived in 
GarageBand; however, he could not use FL studio because of operating system (OS) 
constraints. At the time, FL Studio only ran on the Windows OS, and George had a MAC 
computer that ran an Apple OS. 
Efficiency 
When the students composed using music creation programs, they used 
affordances in the program to compose more efficiently. The students described using 
nonlinear editing functions and, although not an affordance of the music creation 
program itself, attached hardware to improve the easy and efficiency of their composing 
processes. It is not evident if students would be concerned with efficiency if they were 
not using a music creation program. This category is constructed by its subcategories, 
which I present directly.  
Nonlinear Editing. The students all described how nonlinear editing functions 
made their composing more efficient, though only a few functions were mentioned 




It's a lot faster to do things on [music creation] programs than pen and pencil, and 
it's also the way that the [music creation] program is connected and set up…You 
can go back and listen to what you wrote, and if you need to change like one note, 
you can just pluck it out and change it versus like if your writing something on a 
piano, you would either have to remember what you just did or write it down 
slowly. 
 
Victoria gave a similar description regarding using nonlinear editing in DAW and 
notation programs. She stated, 
I am able to use the technology to move my notes around where I want them to be 
and change how long the notes are and everything. That's a lot quicker and more 
efficient because if I don't like it, then I can just undo it. That's easier than having 
to write out a bunch of different ideas. 
 
In both these descriptions, Luna and Victoria suggested that composing on music creation 
programs made their composition processes faster than using pen and paper. 
Owen described affordances that he was not aware of, but that could make his 
process quicker. Owen stated,  
There are like 5,000 buttons in the Sibelius ribbon, and I don't know what most of 
them do, but like one of them might make me 33% more efficient on my pieces, 
and I'm just not using it because I don't know it exists. One of my friends showed 
me this thing that it like basically arranged or exploded or something where you 
have one stave with three lines or like three notes, and then it just bumps it up into 
three staves with three lines for you, and I thought that feature was cool. 
 
Owen noted a level of excitement when he found affordances that helped him do things 
faster or overcome constraints that slowed him down. 
Jane said, “students use [a music creation program] because it's more 
accessible…it's easier to hear your work.” Moreover, Rene described not wanting to use a 
program other than Cubase because switching to a program she did not know as well 




I liked copy-and-paste a lot. I feel it was really easy to build the song with 
multiple parts because I didn't have to hand record every single section and stuff 
like that. I could just copy-and-paste, and it was really easy to drag things or fade 
things out. 
 
Jane, George, and other students agreed that the copy-and-paste function was an efficacy 
affordance that was part of their composition processes. 
Attached Hardware. All students also noted that attached hardware improved 
efficiency in their composing. Luna stated, “you can just type [notes] in on the [MIDI 
piano] keyboard, and it just pops up on the computer. You don't have to stop and then 
write it down, and you can play it back easier.” I observed Luna using a combination of 
the MIDI piano keyboard and the computer QWERTY keyboard to audition sounds and 
test ideas quickly. Furthermore, she used “a piano keyboard for creating the note 
patterns” and thought, “it might be tricky to do that kind of thing without a [MIDI] 
keyboard that connects to the computer.” Victoria “struggled at [her] house without 
having a [MIDI] piano keyboard in front of [her].” She described how she used a MIDI 
piano in school but did not have one at home. This hardware affected her process 
because, at home, she could easily play notes, whereas, at school, she had to enter them 
into the program using a tracking device. 
Owen noted that he not only used the MIDI piano keyboard but also the computer 
QWERTY keyboard for efficiency. He stated that he used “a lot of keyboard shortcuts” 
to make his composing process faster. Owen wrote in Logic and Sibelius. In Logic, he 
had one hand on the MIDI piano keyboard to play notes and the other hand on the 
QWERTY keyboard's arrow keys to tab down and test each sound quickly. When using 




more efficient. Owen used a USB peripheral numerical keyboard to select a rhythmical 
value before he pressed enter to get a note of that rhythm on the staff. He would then 
press the “R” key on the QWERTY keyboard to repeat that note and then tab back 
through the notes and use the arrow keys to move the notes up and down. The notes 
sounded as he moved them up and down the staff, and he used his ear to find the pitches 
he thought sounded good together. 
Jane used the MIDI keyboard to help her experiment with sounds, and she stated 
that she would start composing by “messing around on the piano controller…letting the 
fingers fly.” Rene also described that the MIDI piano keyboard was part of her 
composition process. She stated, “I would just play the [MIDI piano keyboard], and I 
would come up with ideas.” When I observed her composed, Rene’s process, similar to 
Owen’s, was to have one hand on the MIDI piano keyboard and one hand on the mouse. 
She selected a sound, played some notes, selected another sound, and then played more 
notes. She continued quickly selecting sounds and playing notes until she found an idea. 
George described that he did not have a MIDI piano keyboard at home, but he 
used one in school. He stated,  
I wish I had a breakout keyboard; I use the computer [QWERTY] keyboard…It 
does kind of affect my music just because [using a MIDI piano keyboard] it's 
easier to at least space differently, especially with the chords. It’s easy and much 
more user-friendly to do that on a [MIDI] piano keyboard. 
 
George added that using a MIDI piano keyboard was more intuitive and easier to 





Though the students promoted efficiency in their composing processes with music 
creation programs, a few students described how some affordances could do too much for 
the composer. These affordances could cause compositional monotony or impede musical 
agency. Because not all the students noted this issue, I present it as a subcategory and 
descriptive detail of the efficiency effect on the students’ processes. 
Owen thought that some program loops were a full composition in themselves, 
and that, by using these loops, a composer would not have to write more. He stated, “you 
want to talk about lazy; with these cinematic loops, you don’t have to do anything.” 
Furthermore, although Owen used the copy-and-paste function, he thought that using it 
too much could make his music overly repetitive. Owen went on to say, “I don't know if 
it's specifically the music technology or just the current human state of being dependent 
on technology that lends itself to us being a little lazier when we are doing stuff with this 
in general.” Owen thought that all computer technologies, and not just music creation 
programs, might contribute to the level of engagement people have in their processes. 
 Similar to Owen, Jane described how some sound affordances did not require 
much input or manipulation by the composer. She stated that “new functions like smart 
strings and smart piano are really cool to learn and use, but they do a lot for you.”  
George and Jane both described how overusing premade loops made their compositions 
feel as if they were not their own, and they tried to avoid using too many loops when they 
could. Jane further stated that “I feel like [Apple] encourages you to use Apple Loops.”  




an awareness of this guidance as not to let the program’s design negatively affect her 
music. Luna tried not to use loops often; she felt that “loops are like a bread sandwich, 
there is no meat.” 
General Findings Regarding Process 
 I derived the above effects on the students’ composing processes in this study by 
analyzing of multiple forms of data. I used data from interviews, observations, emails, 
and student compositions to uncover that program affordances and constraints led to 
experimentation and efficiency for the participants in this study. These two effects, 
however, were the only effects on composing processes common to the student sample 
that I could uncover from the data. Perhaps I could not uncover more process effects 
because all the students in this study had difficulty describing how the affordances of 
music creation programs affected their composition processes. Constraints and their 
effect on processes were even less described by the students than affordances. In one 
case, a student did not relate any constraints that affected her process at all. 
When the students were aware of affordances and constraints and could describe 
the effects, they often also had difficulty describing how their processes would have be 
different without those affordances or constraints. In these instances, not being able to 
compare the students’ composing with and without the program affordances prevented 
me from finding further distinct connections to the software imposing itself on the 
students’ processes. Though they had difficulty, each student could still describe a few 
effects on their composition processes; however, these effects were unique to each 




methodology (see Chapter 4). 
Secondary Findings 
There were some secondary findings in the data regarding affordances and 
constraints and the students’ composing processes. I could not consider the following 
findings as legitimate categories or subcategories because they were not influences of the 
program.  In some instances, though they appeared to be influences, it was not clear that 
the program directly caused these effects. I included them here, however, because they 
may help explain other findings or support technology-based composition instruction. 
Working Around Constraints. If the students encountered a constraint, they 
often validated that constraint by explaining how they worked around it. It appears that 
students may have had difficulty recognizing constraints and effects unless they had 
experienced them directly. This lack of experience might contribute to why the students 
had trouble describing how constraints affect their music. As an example, referring to a 
technique that he got from his university teacher, Owen said,  
[My teacher] prints out what we have, and we just look at it on paper so we can 
write on it together. He just prints off the unfinished Sibelius [score]…I didn’t 
think that would change my writing, but being able to relate ideas across different 
sections was easier. 
 
Owen did not know the screen was a constraint until he was made aware of it by his 
teacher and personally experienced the effect. He then started printing out his musical 
scores to overcome this constraint. 
George found that the GarageBand sounds were limited and restricting (I 
elaborate more on this later). To overcome this issue, he found ways to work around the 




sound stating, “I spent a solid month to see if the program could do it or if I would have 
to import something.” George ended up importing the audio sweep because the program 
did not afford the sound he wanted. 
Working around sound constraints may also connect to the above sound 
restrictions subcategory. Some students chose to use a specific program based on their 
perception of which had the best sounds for the music they wanted to write. Though the 
students deliberately decided what program they wanted to use, the sound affordances or 
constraints in a program informed that choice. When the available sound affordances 
constrained the music they wanted to write, some students used different programs to 
avoid this constraint. 
Piano Roll and Staff Notation Choices. All the students in this study used DAW 
type music programs; however, only four of them used DAW-type and notation type 
programs. The four students who used both program types used one type or the other 
depending on their musical requirements. Nevertheless, the different types of programs’ 
affordances and constraints informed this usage by better supporting different musical 
needs. 
Of all the programs that the students used in this study, the DAW programs 
afforded piano-roll notation and constrained staff notation; the notation programs used 
afforded staff notation and, in most cases, did not afford piano roll editing at all. 
Musescore was the only notation program that one student in this study used that afforded 
limited piano-roll editing. All the students used DAW-type programs, which they used 




from orchestral pieces to modern popular music. Alternatively, the four students who also 
used notation-type programs used them for academic assignments that required notation 
programs and any musical endeavor in which the standard convention required staff 
notation.  
When composing in DAW programs, all the students noted using only their ear to 
compose. When the students used notation-type music creation programs, the students 
reported using their ear to compose, as well as their experiences with Western classical 
music theory and orchestration. Interestingly, students used Western classical music 
theory and orchestration when composing in a notation program, but they described not 
using these supports when using a DAW program. It may be reasonable to assume that 
the students did consider these musical elements but were not aware of it when they 
composed or communicated it at the time of the interview. 
Luna stated, “if I’m using Finale, I would probably stick to more of the 
counterpoint rules, but if I were doing something on the [DAW program], I would 
probably not think about the rules.”  Using a DAW type music program, she stated, “[In 
Cubase] I just change it until it sounds good.”  Luna knew Western classical music theory 
and was currently studying music in university; however, she noted not using that music 
theory when she wrote with a DAW program. Victoria composed using both DAW and 
notation programs differently. She wrote her ideas out first in the DAW program Cubase. 
After she completed the music, she transferred her piece to the Finale notation program 
and edited the orchestration. Cubase constrained the staff notation that Finale afforded, 




she “did not do anything serious on GarageBand.” She used it for writing music for her 
own enjoyment. She used Sibelius “not really for the technology aspect, but really mostly 
for composing.”  Jane made some distinction between writing music and composing 
music, and different programs afforded her one or the other. 
Owen described how he would use different program types. He stated about his 
composition projects for university or his professional composition endeavors;  
My projects that are in Logic I sort of do separately. I'll write all my classical or 
whatever, you know, composition assignments basically only in Sibelius. Logic is 
more of a personal thing that I use to mess around with. I haven't made a score of 
anything that I've done in Logic. It's sort of just songs. I guess it's really the fun 
aspect of music writing that I do. 
 
He went on to say, “I use Logic for fun and stuff…I can just load up a didgeridoo sound 
if I want, even though there might not be a classical didgeridoo player at [my 
university].” Owen did not comment on whether he considered Western classical music 
theory when he wrote in a DAW program, but because he could “load a didgeridoo 
sound,” he did not think about live orchestration. 
Affordance and Constraints on Final Compositions 
My second research question regarded how students described program influences 
on their final compositions. I was interested in the effects on what the students composed 
rather than how they composed. I found that the various programs’ available sounds of 
music creation programs affected the students’ final compositions. I present this finding 
by the affordances and constraints because the effect was different for each student. 






The students noted that the programs' available sounds were both an affordance 
and constraint that influenced their final compositions. In some cases, the available 
sounds were an affordance that students chose to use. In other cases, the students felt that 
the sounds in the program constrained their compositions. In most cases, though the 
students noted these affordances and constraints, they were unsure how their music 
would be different had those affordances and constraints not existed. 
Luna described some situations where the available sounds affordance could 
change the musical ideas she would use in her compositions. She stated that “there may 
be a different playback sound that might sound even better than the idea in my head. So, I 
think as far as picking the voicing…that might be changed by the options provided by the 
technology.” Not only might the voicing be different, but any musical ideas she had 
“might be changed by the options in the software.” The available instrument options 
could influence her composition to sound different than she originally intended.  
For Luna, the available sounds were affordances that she could use, but the 
number of available sounds was also a constraint. The sound options the program had to 
choose from limited what sounds she could use in her composition. Though she could 
record live instruments into the DAW program she used, she only used the program's 
built-in sounds. Luna commented, and I believe that it is valid for all the students in this 
study: “You have to work with what the computer has.” 
Victoria felt that the program’s available sounds could change her compositions, 




program solely led me somewhere, but I think the [music creation] program definitely 
changed my ideas which led me somewhere different than I originally had planned to 
be,” though, she could not tell how this manifested in her finale compositions. Both Luna 
and Victoria noted their musical ideas and final compositions would come out differently 
when they used the program, but again, both had difficulty fully describing the nature of 
the programs’ effects on their final pieces. 
Owen described a composing experience when an afforded sound in Logic 
influenced a piece he was writing. He said, 
The piece needed something. Then I scrolled through the world instruments, and 
one of them was a South African vocal effect. With the modulation wheel, you 
could get four different syllables. I was not like, ‘oh, I need a South African choir 
in my piece.’ I just found this, and it was just really cool, and it worked, and that 
became the end of the piece. 
 
Knowing that his piece needed more music, he experimented to find an idea he liked, and 
he chose a sound that the program had. The program did not negatively affect his music, 
but his final composition ultimately included the African choir sound that the program 
had available. Owen noted that finding a sound like the African vocal effect was not an 
isolated incident. He went on to say that  
I just scroll through the instruments and fool around with them, and then some of 
them would be so cool that I feel like I have to use this in my piece just because it 
is there. A lot of the time, the piece needs something right here, so I'll just scroll 
through instruments until I find something cool, and [the program] just gave me 
one, and it works. 
 
Owen could not relate how his final compositions would have been different without the 
afforded sounds that Logic “gave him,” but he still used available sound options and the 




Rene recognized that the program’s sound choices did not affect her agency, but 
they still influenced her final compositions. She stated,  
The software does have an effect on music…I was working with the sounds that 
were on the computer…there are not unlimited options…It was my own piece 
when I completed it, but I think the program had an influence because the sound 
was presented to me by the technology. 
 
Rene described how the available sounds were an affordance that she used in her writing, 
but she also recognized that the available sounds were limited. Though she perceived that 
the limited sounds were a constraint, she did not describe how that specific constraint 
affected her music. Rene, similar to Owen, used language that anthropomorphized the 
program. Owen chose the sound that the program “gave him,” and Rene used the sound 
that the program “presented her.” Luna, Owen, Jane, and Rene all noted that sounds in 
the program all had some role in sparking or influencing the musical ideas they would 
create. Victoria also noted how the sounds could change her music; however, no student 
could describe how their final compositions would have been different without the 
programs’ sounds.  
George described how the GarageBand program’s limited sounds constrained him 
from making the musical compositions he wanted. He reported, “because a lot of what 
GarageBand has, and what I was able to do at the time, kind of forced me into making 
calm atmospheric songs, which I didn't want to at the time, but they sounded all right.” 
GarageBand’s limited sounds were troublesome for George, and this may have impeded 
his musical agency. He stated that “the sounds that [GarageBand] has; it kind of forces 
you into something you have to do. That is one of the downsides of GarageBand because 




the software does shape what people make with it, and I have personally 
experienced this. Every time GarageBand comes up with an update, it adds 
sounds to what I am able to do, and that is why in recent years, I have been able to 
do more than the trance I had been making previously. 
 
When more sounds were added to GarageBand, it lessened the constraints on his music, 
and his final compositions came out more in the style he wanted to write. 
Issues in Descriptions and Observations 
The students in this study had difficulty describing how music creation programs' 
affordances affected their final compositions. In the instances when students could 
describe unique program influences, they often could not explain how their pieces would 
manifest had those affordances not existed. In the few cases when students were able to 
identify and discuss program effects, these effects were unique to each student and not 
generally shared. Furthermore, in observation and analysis of the students’ compositions, 
though I could see evidence of the sounds and functions that the student said they had 
used, it was not apparent how their compositions would have been different if those 
sounds or functions were not available. In most cases, the students felt that music creation 
programs did not negatively affect their compositions, but for one student, it may have 
affected his musical agency. 
Secondary Findings 
A few themes presented themselves in the data that did not correspond to the 
affordances or constraints of music creation programs affecting either the students’ 
composing processes or products. In some instances, I could not align these themes with 
my research questions because of insufficient student descriptions. In other cases, these 




composition instruction or could help explain other findings. These themes are 
undefinable effects of notation, live performances, program preferences, and the students’ 
focus of attention. 
Undefinable Effects of Notation 
In some cases, the students described that music notation programs could affect 
the music they wrote, but they were unsure about the origin or the effect. This finding 
was specific to notation-type music creation programs and not DAW programs. Because 
only a few students commented about this, and those that did could not fully elaborate on 
it, it is not a shared effect nor a formal category, and it does not align with my research 
questions. 
Victoria stated that her “music would be very different had it been written with 
pen and paper rather than on the computer.” She could not explain how her music would 
be changed; she only had the inclination. Owen was more definitive about the difference 
in his compositions if he was writing by hand versus on the notation program, but he also 
was unsure of the cause or effect. He stated,  
there's a definite undeniable influence that it has on your piece. There's no doubt 
in my mind that if you hand wrote a piece and wrote in Finale in separate 
timelines, not having written one before the other, they would be very different. 
But like I said, how? I don't know exactly. 
 
As he thought more about it, he believed that the effect could come from differences in 
the transcription process between pen and paper and music notation programs. He stated,  
About trying to put something onto the paper or ‘electronic paper,’ between the 
way that my brain composes, or the struggles that my brain has to compose, show 






In this comment, Owen referred to the notation program Sibelius as ‘electronic paper’ 
and that his preconceived music ideas come out differently after notating them in 
Sibelius. Owen believed that there was something about how he composed and the 
difference between using paper and pencil or a notation program that transformed his 
musical ideas. Moreover, he was confident that “programs do limit what you're capable 
of writing or whatever, but it's not conscious, it's not a conscious limit,” and he could not 
elaborate further. 
Live Players 
 Some students perceived that the live performances of their pieces were or would 
be different the program’s playback. The computer afforded a flawlessly executed, 
balanced, and in tune performance, whereas the live performance did not or would not 
meet that standard. In instances of translation from computer performance to live 
performance, the programs’ playback affordance was also a constraint.  
Luna described how, when she heard a live performance of her piece, it did not 
sound how it had in the program. This experience made her realize that the in tune, 
balanced, and correctly executed playback affordance was a constraint to writing for live 
players. Victoria also did not understand how much different her music would sound until 
she heard her piece performed live. She stated, 
I composed a chamber piece for oboe and French horn. I played the oboe part, but 
I had two people from my band group play the other two parts. Being able to 
rehearse it and taking the time to record it was really cool because playing live 
and a live recording sounds very different from what you hear on the MIDI on the 
computer. The computer auto-tunes and everything, and even if you use realistic 
instruments, it doesn't sound like the real instruments exactly. It's close, but it's 
never exactly the way it sounds. Just being able to play it took me some time to 




listening to it live on the computer for a while. Trying to explain it to people and 
then also playing it when all the instruments aren't perfectly in tune like they are 
on the computer, it was definitely a different experience. 
 
Similar to Luna, Victoria perceived that the playback and sound affordances in the music 
creation program were constraints when the live performance of her piece did not match 
the program’s playback. Both Luna and Victoria noted they would adapt their writing 
differently in the future. 
Jane was already aware that the music she wrote in the program would sound 
different from a live performance, and she kept this in mind when she wrote. Jane said,  
I have to keep it in mind that the computer can’t always simulate what you want 
or what you hear in your head. Sometimes I want to do this with strings or 
whatever, and I have to be realistic about what the computer can do. Yes, it will 
sound good for the computer, but at the same time, I don't think anything can 
replace like a cellist’s vibrato…. I think the technology does a good job of 
processing things, but if I do write something on Sibelius or Musescore, I know in 
my head I am not expecting it to sound fantastic like the Boston Symphony is 
playing it or professional musicians. I have that in the back of my mind when I'm 
writing that it totally would be transformed if other people play it and have their 
own interpretation. I guess it's all about what you want to expect from the 
program or what you think you can get out of the program. 
 
It is unclear whether Jane had heard a recording of a piece she had written on a music 
program performed live. 
Program Preferences 
Based on their experiences with music creation programs, the students developed 
their perspectives and beliefs about those programs and often preferred one over another. 
For the observation, students chose the programs they wanted to use, and, in the instances 
where the location did not have the programs they wanted, students brought their own 




used Logic and Sibelius, Jane used GarageBand, Renee used Cubase, and George used 
GarageBand. Luna stated that she also used Finale, and Jane noted that she also used 
Musescore and Sibelius. 
Luna thought that “GarageBand was more user-friendly than Cubase at first 
because Cubase has so many more options and buttons to click.” Owen was more 
discerning than Luna. His current composition classes required more significant use of 
notation programs. He stated, “Sibelius is easier to use, though Finale has greater 
functionality.” In his early music composition education in high school, Owen began on 
the Cubase program, but he switched to Logic in university. Regarding that switch, he 
stated, “I use Logic at home. It's been my DAW of choice.”  
Rene commented,  
I definitely prefer some programs over others. I didn’t like Reason, but I enjoyed 
Cubase. I thought Cubase was really user-friendly, and I just didn't like the 
interface of Reason. I just thought it was like pulling in drum kits and stuff like 
that; it was too cluttered. 
 
Also, as noted in a previous section, though George used GarageBand, he wanted to use 
FL Studio for its greater perceived affordances and fewer constraints. 
Focus of Attention 
Once the students used the computer hardware and software enough that they 
could use it to compose with some level of fluency, they stop noticing the hardware and 
software. The music hardware and software went to the back of their periphery, and they 
did not notice it. When the students’ attention to the computer and program receded, their 




Victoria described how, when she composes on a music program, her music “just 
kind of like comes out” and composing “is so automatic to [her] now that it doesn't really 
feel like [the program] is there.” Referring to the computer and the music creation 
program, Owen responded, “I don’t even know its there.” Jane said, “I’d go for like an 
hour at a time, just kind of being zoned out” when she composed on the program. Rene 
commented, “I didn’t even notice the software or the computer…we were further into the 
projects. We were actually creating like songs, and it came very naturally…like my 
process of creating a piece.” George, as well, “lost track of time when [he] used 
GarageBand.” 
I found that, though the students perceived of program affordances and 
constraints, they had trouble describing the effects, or how their music would be different 
without those affordances and constraints. The students’ focus of attention may relate to 
why the students had this difficulty. If students are not readily aware of the program, they 
may not notice its effects to the level needed to describe that effect. It might be that their 
perception is in some way clouded by their not focusing on the hardware or software. 
Redirection. The hardware or software became noticeable or evident when the 
students were engaged in directly studying those technologies, there was a malfunction, 
or some other technical issue or erroneous action negatively altered their project. The 
students also became aware of the technology when they could not find a function they 
wanted to use. 
Victoria described how she would re-focus on the program in those “frustrating 




I’ve had a lot of problems in Finale with the formatting being off. It’s frustrating 
to have to change it, and I don’t know if I am just not saving my work, but then I 
have to come back in and change everything again. 
 
Other times, Victoria stated that she also noticed the program 
If I need [a function] and I have to go through and find it myself again because I 
forget how to do it…it is like I have an idea of what I want to do and then I end 
up having to look for it and don't remember where it is. 
 
In the same way, George stated focusing on the program when “reaching the limits of the 
software, which happens quite frequently,” or when the program would “freeze up on 
[him], because [he] literally put in so much.” 
 The students did not always notice the program when they used it, and that may, 
in some way, relate to why they had difficulty describing the effects of affordances and 
constraints. The students’ refocused on the program when they encountered an issue, and 
this may relate to the earlier finding that the students mostly related constraints by the 
ways they worked around them. The students may have had issues perceiving and 
describing constraints because of their focus away from the technology, only to fully 
understand a technological effect when they encountered an influence that directed their 
attention toward it. 
Generalization 
 In this section, I present the findings from the selective coding process. Selective 
coding is not a presentation of new findings, but a selective reduction of the axial coding 
findings into a unified theory. To do selective coding, I took all the categories, 
subcategories, and general findings from this chapter and unified then into a condensed 




of theoretical abstraction and as generalizable as my grounded theory analysis and data 
would allow as they relate to the students in this study. 
Perceived Effects on Process and Products 
The students in this study perceived affordances and constraints in music creation 
programs but had difficulty describing the effects of those affordances and constraints on 
their products and processes. When the students could describe the effects or they were 
evidence from observation and composition analysis, a few effects were common. First, 
the many available sounds influenced the students to use these sounds to get musical 
ideas, and second, the students used these sounds or composed around them for their final 
compositions. Furthermore, from analysis, it appeared that the presence of the software in 
some way causes the students to focus on efficiency in composing.  
Though students in this study perceived different program affordances and 
believed that these affordances influenced their writing in different ways, the students 
were mostly unaware of or could not describe the distinct changes those affordances 
manifested and how their music would be different without them. Constraints appeared to 
be even more difficult for the students to perceive and describe. When the students were 
aware of constraints and could describe them, these constraints were also unique to each 
students’ composition process. The only shared exception was that all the students in this 
study composed around any constraints they encountered. Overall, the students rarely 
perceived affordances and constraints as negatively affecting their compositions or 







In Chapter 4, I presented the individual students’ perspectives through 
descriptions of each student. In Chapter 5, I presented common themes from an analysis 
of all the student data. In this chapter, I connect the findings from both chapters to the 
literature and offer thoughts on the meaning of my findings. I then suggest applications 
for technology-based music educators, music creation software developers, and pre-
service music educators. 
Question and Findings 
I used the following research questions to guide this study:  
1. How do students describe the ways in which the perceived affordances 
and constraints of music creation programs influence their music 
composition processes? 
2. How do students describe the ways in which the perceived affordances 
and constraints of music creation programs influence their final 
compositions? 
The answers to these questions are complicated because I found that students had 
difficulty describing these very influences. Though the data showed that the program 
affordances and constraints affected the students creating and creations, in most 
instances, students sensed that the programs affected their music but were unsure how. In 
other cases, the students perceived an affordance or constraint and its effect but could not 




Shared Effects of Affordances and Constraints 
The few prevailing influences that emerged from my data were that the 
availability of multiple sounds affected how students got musical ideas and that their 
compositions were a product of the programs’ sounds. Furthermore, using music 
programs caused the students to focus on efficiency in their composing processes. Other 
influences of music creation programs' affordances and constraints on music composition 
processes and final compositions emerged from the data; however, these were specific to 
individual students and can be seen in the individual student descriptions. 
Experimentation 
The availability of various sounds in music creation programs was an affordance 
that influenced the students’ composition processes. The students experimented with the 
available sounds to generate musical ideas, and they tried their ideas in various sounds to 
develop them. The available TBMI resources from Freedman (2013) and Watson (2011) 
included experimentation in many of the class projects they suggested. In his studies, 
Savage (2005) also found that students used experimentation as part of their composition 
processes. Experimentation with sounds may be a standard composing process for 
students or any composer using music creation programs because it may afford a way of 
generating more ideas than using a single acoustic instrument alone.  
There are different variations of experimentation, such as the constructionist 
process that Papert (1993) called debugging. When debugging, students create parts of 
the product and then experiment with the program until those pieces come together 




Owen experimented with sounds if they had no musical ideas. When they started with an 
idea, Luna, Victoria, Owen, and Jane often used a debugging process to work it out in the 
program. They attempted to transcribe parts of their idea in the program and continuously 
played back and edited that transcription until it came together.  
During debugging, Papert (1993) indicated that students would have trouble 
transferring their ideas into a computer program and could learn through resolving those 
conflicts. I also found that students had difficulty transcribing their music into the 
program, which could be from inexperience with the program or challenges associated 
with transcribing music. Transcribing music can be a difficult skill to master and is often 
a course of study in many undergraduate music programs. Young students may not have 
enough experience or practice with music transcription to satisfactorily realize their 
musical ideas on an acoustic instrument; nonetheless, on a music creation program at the 
same time they are still learning that program. From the constructionist perspective, the 
students were possibly learning about music composition and transcription through the 
difficulties they faced and worked to overcome. 
I found that during debugging, the students’ musical ideas would develop and 
change during the process, and, most times, their final pieces would come out differently 
from what they had originally intended. Luna, Victoria, Owen, Jane, and Rene noted that 
their ideas changed as they wrote. Changing, developing, or accepting a different idea or 
outcome was not found in Papert’s comments. Papert gave the example of a student 
creating a digital image of a house, who created a square for the base and triangle for the 




consider if the final image matched the student’s original idea, or if the student accepted a 
different version of the house after working with the program, or how else the house 
changed and developed. It may be reasonable to assume the student’s mental image 
contained a porch, yard, or multiple stories—something other than just a square and 
triangle—but the student did not completely re-create that image due to display or other 
program constraints. Perhaps the student initially envisioned the roof or walls higher or 
broader but accepted different dimensions in the process. It could be the student sought to 
include more windows but found that fewer windows looked better. It is unclear from 
Papert’s discussion of debugging what the nature of the difference is between when 
students persist in recreating the exact image they preconceived or changing their ideas 
and final products during the process. The nature of musical composition may be such 
that musical ideas naturally change during composition; yet, it is apparent from my study 
that the multitude of available sounds had some part in developing and accepting musical 
ideas, both preconceived and not. 
Sound Constraints 
The students also described how the programs’ sounds affected their compositions 
by constraining the music they wanted to write. Gall and Breeze (2005) found that, at 
times, students perceived the available sounds in a program limited their compositions. 
Victoria and George perceived that the sounds in some programs were constraining, and 
Jane and Rene noted that some programs have better sounds for different music styles. 
Brown (2014) stated, “digital technologies have their own design characteristics that 




developers create software with specific usages in mind that Tobias believed could “reify 
specific practices” (Ruthmann et al., 2015, p. 127). It may be that developers make the 
sounds in specific music programs conducive to specific music styles. The sound 
constraints that the students experienced could be caused by using a program with sounds 
not suited to their musical preferences. 
Efficiency and Efficacy 
I found that the students shared the perspective that the music creation program 
afforded efficiency in composition. This concern for efficiency may relate to van 
Manen’s (2007, 2008) idea that the presence or use of technology in education can lead to 
calculated practices. Technology, van Manen believed, induces teachers to structure the 
educational environment into a measured, optimized system. This systematic educational 
practice that van Manen posited could be informed by the schooling processes that 
Peurach, Cohen, Yurkofsky, and Spillane (2019) and Papert (1990) described. Schooling 
processes like standardized testing and bell schedules are based on instructionistic 
education and teach students institutional behaviors but not how to learn. Instructionistic 
schooling methods and technological-induced quantitative educational approaches might 
have contributed to the students’ focus on efficiency rather than it manifesting from just 
the music program itself. 
The focus on efficiency might also relate to Papert’s (1980) comment on 
mechanized learning. Mechanized learning is learning to think in the way a machine or 
computer operates and may manifest from using computers in education; it is the 




(Papert, 1990a). Though Papert (1990a) first rebuked mechanized learning in defense of 
constructionism against its critics, Papert noted that mechanized learning might be a 
useful skill because mathematics and grammar are mechanized processes.  
Though Papert (1990a) defended mechanized practices for their educational 
experiences, van Manen (2007, 2008) was critical of mechanical or technological 
processes. Part of my intention in this study was to add to the discussion about 
technology usage in education. When schools and teachers adopt using computers and 
software, that should be accompanied by a critical discussion around what implications 
technology means for educational practice. It may be that using computer technologies 
imply assumptions about not only how students are taught but also about educational 
values and how students are viewed as people and learners. 
Issues Regarding Description 
 The students were able to identify affordances and constraints that affect their 
music; however, in most cases, they could not adequately describe the nature of that 
effect or how their music would be different without those affordances or constraints. 
Moreover, at other times, students had the impression that the program influenced their 
music, but the affordance or constraint that caused the effect and the nature of influence 
eluded the students. The nature of technological perception, lack of experience, students' 
cognitive development, or the students’ deterministic perspective may have attributed to 
these issues. 
One possible reason that the students had difficulty describing program effects 




“technological instruction has the potential to mask its mediating role in the learning 
process. As a result, technologies become invisible forms whose effects go largely 
unnoticed” (p. 137). Similarly, Brown (2014) held that the deterministic properties of 
music technology might not be readily perceptible by the user. If the effects of music 
programs have a way of going overlooked, perhaps the issues the students experienced 
were not with describing the effect but fully perceiving the effect. If the students could 
not clearly perceive the effects of technology, that could explain why they sensed a 
program could influence their music but were unsure of how it could. Teachers may bear 
in mind that music creation programs can affect the students’ composing in more ways 
that the students perceive, and in more ways than I outlined in this report. 
The students also had difficulty describing how their music would have been 
different if they had not availed themselves of the programs’ affordances or worked 
around its constraints. Heidegger (1954/1977) thought that technology has concealing 
and revealing tendencies that Dillon (2007) believed could be a “limiting and filtering 
mechanism for expression” (p. 19). If technology presents options and usages and 
conceals other options and usages, this may account for why the students had description 
difficulties. If the affordances the students used were revealed by the program, the 
students would not be able to discern how their music would be different because 
alternative options, functions, or even outcomes were concealed. 
From the constructivist learning theory, which constructivist education is based 
on, an important concept is that students learn from their experiences. The students could 




limited engagement; they may not have had enough experiences using music programs to 
have encountered affordances and constraints that affected what they wanted to do 
musically. They also may not have had enough compositional or musical knowledge to 
know and explain how the program changed their music. Moreover, it may be that the 
students had not reached the cognitive level needed to recognize and analyze personal 
influences or that this cognitive level is not one that people easily reach at any age. 
Most of the students in this study had only experienced writing music using a 
computer program. Few, if any, had not composed on an acoustic instrument or with 
pencil and paper, and this may have limited the knowledge needed to understand the 
influences they encountered but could not describe. The students also noted that their 
music improved as they learned more, and they stated that some issues they experienced 
were due to lack of musical or program understanding. The students could have attributed 
the program's influence to not knowing enough when it may have been otherwise and did 
not think to communicate that issue as an effect of the program. Furthermore, students 
were mostly able to recognize constraints when they had the experience working around 
them; this may suggest that the students needed to experience constraints to understand 
and relate those constraints. Again, the implication is that due to their position as 
students, they have not had the requisite experiences or cognitive development to 
understand and relate program effects. 
It is also possible that the programs(s) had little or no influence, and the effects 
the students related all came from their limited knowledge or other non-technological 




determinism, which frames the level of influence a technological object can contribute. 
Di Scipio (1998) noted that the substantive (hard deterministic) theory of technological 
determinism was the “heretical…or less accepted” (p. 32) view that people held. Di 
Scipio and Feenberg (2002) believed that most people accepted the instrumental (non-
deterministic) view of technology. I do not believe the students held a non-deterministic 
position because they did perceive technological influences even though they had 
difficulty describing the effects. Ruthmann et al. (2015) outline and suggested a level of 
soft determinism in TBMI practices. Perhaps the students held a soft deterministic 
perspective and conflated technological effect with societal and cultural influences, and 
this may explain why they had difficulty discerning the programs’ effects on their 
composing and compositions. 
Louth (2013) stated that “the greatest danger from the standpoint of ideology 
critique…is false subjectivity, or the potential belief that what one creates is free from the 
mediation of tacit musical conventions and the ideological biases of the technology itself” 
(p. 136). Louth noted that people do not generally recognize how technology affects 
them, which again relates to a level of cognition needed to perceive an understand 
personal influences. Even if the students believed in some level of technological 
determinism, it might be difficult for the affected to acknowledge the effect. 
Alternatively, the students could have held a soft deterministic belief and did not equate 
effects with the program but with musical conventions, which gave them false 





 I uncovered a few findings that did not directly relate to my research questions but 
were common to most of the students and could prove useful to teachers of technology-
based music composition. These findings concerned the different ways programs display 
music notation, the nature of notation, computer playback and live players, the students’ 
program preferences, and the students’ focus of attention. 
Piano Roll and Staff Notation Programs  
The students in this study used either DAW or notation-type programs depending 
on the nature of their piece, required conventions, or academic requirements. Though the 
students made a deliberate choice or were given specific guidance to use one program 
type over another, the way a program afforded or constrained traditional staff notation 
influenced that choice or guidance. Most DAW-type music creation programs have the 
perceived affordance of piano roll notation, but these programs constrain staff notation. 
Conversely, music notation programs have the perceived affordance of staff music 
notation, but piano roll notation is a constraint. 
Live Players 
 In this study, the four students who had experienced using notation-type music 
creation programs commented on how the notation program’s playback would sound 
different from a live performance. Luna, Victoria, and Owen had the experience of 
hearing a live recording of a piece they had made in a music creation program. These 
students realized the discrepancy at their music’s first live performance and were aware 




was mindful of the difference between a music program’s playback and live performance. 
Again, this may suggest that students learn from their experiences, but Jane represents the 
exception. 
Program Preferences 
Each student articulated a preference for a specific music creation program. The 
program they first used, the type of sounds in a program, the quality and quantity of those 
sounds, and what programs they saw others using influenced their preference. 
Furthermore, the program had to have a workflow and user interface that students were 
comfortable using; otherwise, it was a constraint. The sounds in the program had to be 
conducive to the music style that the students wrote, or the sounds would also be a 
constraint. 
All the students identified with the instrument they played, and they also 
identified with the music creation programs they used. George and Luna presented 
themselves as flute players, Jane and Victoria were oboe players, Rene was a singer, and 
Owen was a piano player. In the same way, Luna and Victoria used Cubase and Finale, 
Jane and George use GarageBand, Renee used Cubase, and Owen used Logic and 
Sibelius. Once a student became comfortable with a program or programs, and those 
programs met their personal criteria, they primarily used those programs. I believe this to 
be an apt analogy: The music program is the composer’s instrument. 
Focus of Attention 
Students discovered they no longer noticed the computer, peripherals, and music 




longer their focus, the students’ attention shifted to the musical task at hand. They 
refocused on the technology when the computer or program malfunctioned, they were 
directed to some aspect of the technology by the teacher, or they were looking for a 
function they knew existed but forgot where it was. Heidegger (1927/1962) believed any 
technological tool becomes transparent to the user when it is working correctly, only to 
come back into view when that tool breaks down or impedes the work being done. This 
process appears to be the case in this study with technological tools. 
When the students do not notice the computer or the music creation program, it is 
at that point that any guiding or enabling functions of the technology might affect the 
students’ music more than when they are conscious of such effects. Dillon (2007) 
cautioned that the software could guide or limit student expression, perhaps by focusing 
students toward producing specific styles or filtering functions for students to use. If the 
students do not focus on the technology at all when fully engaged in musical 
compositions, they may not be able to perceive any influence, which may increase the 
level of technological influence. 
If students do not focus on the program when they are engaged in composing, it 
may contribute in some way to their difficulty describing program effects. Moreover, if 
technology only comes into view when it is not working properly, it could explain why 
the students mostly related program constraints, not by the effects, but how they worked 
around those constraints. Furthermore, the music creation program’s guiding or revealing 
mechanisms might account for those times that the students’ compositions took a 





The students in my study were all between the ages of 15-20 and had limited 
experiences with composition and music creation programs. Their age, experience, and 
academic level perhaps contributed to a lack of metacognition and the ability to analyze 
their own thinking. By using university students as well as high school students, I 
attempted to obtain samples who had achieved the formal operational stage of Piagetian 
cognitive development; however, it may be that if the students had reached that stage, 
their metacognitive abilities were still undeveloped. 
 From my data, I saw no difference in age, gender, or background that contributed 
to divergence in the students’ responses that could further illuminate description issues.  
The one point that did show itself in the data was that Owen–the composition major–was 
able to speak the most to software affordances and constraints that affected his 
compositions. He was the one most able to reflect on his thinking process and 
acknowledge how the software did and could influence what he wrote though he still had 
issues describing these effects at times. I suggest that Owen had the metacognition to 
reflect on this own thinking due to his extended time studying composition specifically. 
He had the most education and experience composing, and I believe this helped him be 
critical of his process and the difference between what he wanted to do musically and 
how his pieces developed and ultimately sounded. Having had more experiences with 
composition and music creation programs than the rest of the sample, and again noting 
that experience is paramount in constructionist education, this made him better able to 




learned more, and both Owen and Luna could be the examples that metacognition may 
develop with learning and experience. 
 The question may be raised about whether metacognition is needed in 
constructionist education. If students work independently to create public entities of the 
content they are studying, it would be helpful if they reflected on their own thinking and 
what mental processes they engage in creating. Students who could analyze their thinking 
and then alter the way they work or create may have a more informed experience, which, 
in constructionist education, could lead to greater learning. Teachers could also help 
students develop their metacognition, and that may help students critically think and 
scrutinize their creating processes. There are also other ways my findings may be able to 
help TMBI composition education. 
Suggestions for TMBI Practice 
 There are a few suggestions that I can offer for TBMI music education and 
composition education. These suggestions relate to my findings, implications from the 
literature, and interpretations of my findings against the literature. I also offer some 
suggestions for pre-service music teacher programs as well as music software developers.  
Experimentation 
Papert (1993) noted debugging–creating parts of the product and then 
experimenting with the program until those pieces come together appropriately–was a 
useful constructionist strategy. Yet, it was evidenced in this study that musical products 
change during the process and that when students begin to compose, they do not know 




direction than just having them work with software until they meet an end if they have no 
end to work towards.  
Teachers could add some caveats to student debugging depending on the class 
curriculum. In courses that emphasized transcription or dictation skills, a teacher could 
artificially limit the sounds that students could use and require them to notate musical 
ideas into the program without variation. On the other hand, courses that emphasize 
creation and development could allow full use of the program’s sounds for students to 
experiment and grow their ideas as they compose. Other curricular goals are possible, and 
the teachers need to adapt projects accordingly so that debugging experiences can align 
with academic values and educational goals. 
Program Selection 
Choosing the appropriate music creation program for TBMI composition 
education is a complex but critical process (Bell, 2015; Dillon, 2007; Dorfman, 2010). It 
is educationally essential to evaluate a music creation program for its ability to manage 
educational goals irrespective of its marketed purpose (Dillon, 2007; Brown, 2014; 
Ruthmann et al. 2015). Pignato (2017) noted that students rarely have a voice regarding 
technology’s inclusion in the classroom, and Tobias (2017) suggested that knowing the 
students' perspectives about technology can inform its uses in education. The quality and 
quantity of sounds in a program was a concern for students. If students use a program 
with sounds that they believe restrict them to a musical style, they must accept those 
sounds, work around those sounds, or use a different program. 




students write, whether that style is student chosen or curriculum driven. If a program has 
a design and functionality that appropriately supports educational needs but lacks a 
variety of robust sounds, software exists that increases the available sounds for various 
music genres. Companies such as Native Instruments, Steinberg, and others, have 
programs and sound banks that add to the quantity and quality of sounds for most music 
creation programs. Also, if the class curriculum allows students to write in a variety of 
styles, it may be advisable to have multiple programs with a variety of sounds available 
for the students to use. If the curriculum restricts students to one musical style, educators 
may want to use a single program with sounds most conducive to that style alone. 
Depending on the class curriculum, the program’s available sounds may not be a 
concern. Savage (2005) found that some teachers believed students benefitted from 
having directions for sound selection. In Savage’s study, teachers helped students pick 
sounds based on musical or aesthetic reasons. Fewer available sounds could be 
beneficial; a limited sound selection may help students focus on Western classical music 
theory and composition techniques rather than sound selection. Moreover, a composition 
curriculum may include an orchestration component that covers how to write for 
individual instruments, and the teacher would require students to use only those 
instruments. Purposefully constraining the sounds that students can use or guiding them 





When to use DAW or Notation Programs 
The students noted that they deliberately considered Western classical music 
theory and orchestration when they used notation programs but not when they used DAW 
programs. This distinction may have some implications for technology-based music 
composition instruction. Different music creation program types may be better suited to 
different educational goals. If students do not consciously consider Western classical 
music theory when they use DAW-type programs, these programs may be better suited to 
composition classes that emphasize experimentation, generating ideas, and compositional 
development. Alternatively, if the composition curriculum emphasizes Western classical 
music theory, counterpoint, live orchestration, or any other formal element that 
conventionally uses traditional notation, the class could use notation-type music creation 
programs. Though the piano roll view of DAW-type programs may handle these Western 
music elements just as well as notation-type music programs, a program that affords 
clearer traditional music notation could give students the experience of using the notation 
practice most commonly associated with those elements. 
Collaborative Composition 
The students in this study all had a concern for efficiency when using a music 
creation program, which may or may not be an issue depending on the class curriculum 
and context. Moreover, the students’ concern for efficiency may be part of broader 
technologically induced mechanized learning or calculative educational practices. One 
suggestion that may balance any issues of efficiency, calculated practices, schooling 




collaboratively because many of the students in this study did not comment that they did. 
Collaborative composing may help students to develop interpersonal skills and mutual 
working together may counterbalance mechanistic tendencies. Furthermore, interacting 
with other people collaboratively might overcome the tendency toward efficiency if both 
students engaged in discussions and were respectful of the other’s musical ideas. 
Consider Non-Linear Editing 
It appears that the students in this study came to their respective TBMI 
experiences knowing how to use general computer software functions that they then used 
with the music creation programs. For example, the students used copy-and-paste and 
point-and-click functions when they composed. These are affordances common to many 
computer programs as well as music creation programs. Students may have adopted these 
functions from their previous experiences with word processing or spreadsheet software. 
It could be the case that students developed their use of copy-and-paste and point-and-
click functions from using music creation programs and not from their previous software 
experience, though all the students in this study had experiences with software that use 
these functions well before ever using a music creation program.  The students in this 
study did not experience issues of access to computer technologies at home or at school. 
All the students noting using both school computers and home computers; suggesting that 
the student had access to multiple computers. Either way, copy-and-paste and point-and-
click were some of the affordances that the students noted helped them to be more 
efficient in their composing processes.  




composition tool made their processes more efficient, overuse could lead to too much 
repetition. Teachers may keep this in mind when developing composition education 
experiences for their students. If students feel their music lacks variety caused by using 
copy-and-paste or other functions meant to increase efficiency, it may be advisable to 
help the students’ develop processes that do not use these functions or use them less 
often. For example, the students could do a theme and variation project where they 
cannot use copy-and-paste but must seek out different writing methods. Students could 
also try handwriting a score or entering notes from the piano, which might help them 
discover new composing processes that make their music more robust. The students may 
then develop compositional techniques or discover other computer affordances that are 
more effective rather than use what is most efficient. 
Unknown Influences 
Luna, Victoria, and Owen stated that their music would be different if they wrote 
with pen and paper instead of in a notation program, but they could not explain how. 
Owen suggested that because of the way his brain composes, transcribing his ideas into 
the notation program was different from transcribing his ideas onto manuscript paper. I 
did not have any compositional evidence that illuminated the effects. Also, Luna, Jane, 
and Rene commented that they found it challenging to realize musical ideas that they had 
in their heads. Furthermore, most of the students mentioned they did not know how their 
completed pieces would sound when they first began composing and that they conceived 
ideas while working with the software that were unintended. Again, issues of description 




Supports for composition education do not come easy when students have 
difficulty recognizing technological influence. Teachers concerned with such 
implications would have to make their own judgments about how to address 
technological influences that the students or even they may not perceive. From my own 
teaching, I offer one suggestion, and that is on the first day that I let the students explore 
and experiment with the program. I tell them that the program can do many things but do 
not let it compose for you and never let the program do anything other than what you 
want musically. 
Transcription and Dictation Skills 
Students said their music would be different had they written it on paper, possibly 
because they had difficulty transcribing music that was in their heads. Folkestad, 
Hargreaves, and Lindstöm (1998) stated that using a music creation program “involves a 
transformation of knowledge and skills used in traditional ways of creating music” (p. 
94). They suggested that there is often a trade-off when deciding to use a computer to 
compose versus not. When teachers, students, or composers choose to use a program to 
write music, they accept that their music may come out differently than if they were to 
use an acoustic instrument or pencil and paper. Nevertheless, transcription or dictation 
practice may help students mitigate this trade-off and compose the music they want to 
write either in a notation program or with pencil and paper. 
At the beginning of this study, my focus was on TBMI composition education, 
where the student had the autonomy to compose their own music through their own 




composition education and processes that utilize pen and paper, transcription and 
dictation skills, or other prescriptive compositional methods other than the students’ 
processes. Acknowledging various compositional classroom strategies other than TBMI 
composition education creates a dichotomy around what manner of composition 
education I advocate for in this study. Though my purpose is to support the students’ 
composing processes, whatever those may be, my discussion of all types of composition 
education practices was an attempt to not elevate one perspective on composition 
education over another. 
Organize Live Performances 
A common concern among composition educators is that students, using their ear 
to compose, tend to rely too heavily on the programs’ playback and then run into live 
performance issues. There seems to be agreement that developing composers often write 
technically challenging music that the computer can play but live musicians cannot, or 
that the program’s playback is in tune and balanced when that would not be the case for a 
live group. It appears that experienced composers and composition instructors understand 
that a program’s playback is different from a live performance, but most students do not 
until they have had the experience. Ostensibly, as Piaget (1936/1952) and Papert (1980) 
believed, learning comes through personal experiences, and I suggest that a critical 
compositional instructional strategy would be to organize live performances of students’ 




Use Multiple Programs 
In a TBMI music composition course, having a variety of programs available for 
students to try may be cost-prohibitive. Nevertheless, just as schools might provide 
various instruments for beginning players to use, teachers could acquire new programs 
either through purchase, fundraising, or using free programs. Students could experiment 
with various programs until they found the best fit for them in both workflow and 
available sounds most conducive to the style of music they wanted to write. Although 
allowing different students to use various programs simultaneously may make the 
classroom more complex, it can also make the class more robust. Furthermore, in 
technology-based music instruction, students can interact with the programs on their own, 
and if the teachers have the requisite TPACK, they can coach their students through using 
the programs. 
Suggestions for Software Developers 
 The primary effects of music creation programs on music composition that I 
found came from the quality and quantity of music programs' sounds. I suggest that 
software developers focus on creating robust sounds for many different music genres. 
Developers could also offer different versions of their program, each with a set of robust 
sounds for various music styles. When an educator chooses a program, they could choose 
the one with the sound set that aligns with the music created in their classroom. 
           Music programs are often designed with standard editing functions such as copy-
and-paste, point-and-click, undo, and redo. I am not advocating for removing these 




creation programs, may help students develop compositional processes that do not rely so 
heavily on these non-linear editing functions. If some developers constrain these non-
linear functions and others do not, more software choices that include various 
functionality would be available for music educators. Alternative, software could be 
developed that allows teachers to add or remove these functions from the students’ 
interface, as in my next suggestion. 
Software developers can create different versions of their software for academic 
or professional purposes for teachers to choose from. In the case of academic programs, 
these should not be lite versions with less functionality but instead, allow for a more 
customizable interface. Educators could then add or remove functions from the students’ 
view or change the program's design based on educational goals that could fluctuate on 
the micro level, perhaps by class or project. 
           I also suggest a few ideas for software developers based on my own concerns and 
those of various other authors; however, these concerns may not be based on the findings 
of this study. First, it would be helpful if programs were not designed to load a pre-
selected sound, tempo, key, or meter when the program first opens. These components 
are important musical decisions that are better left to the composer and not the program 
or its designers. Secondly, potential academic programs should not include style or genre 
templates with pre-selected sounds and other components. These templates as well make 
musical choices that should also be left to the composer. Finally, designers could use 
more descriptive and plainly named program sounds; creative or unique sound labels may 




Suggestions for Music Teacher Education 
 There are many different experiences and skills that future music teachers need, 
and it may be challenging to include all these skills in music teacher preparation 
programs. Often, teaching and learning with computer music technologies are the last 
subjects added to a pre-service music teacher curriculum if at all. In this study, I found 
that those students in university music education programs did not take classes in 
computer music technologies or in teaching with technology. In this study, the future 
music educators stated that they wanted more of these experiences; they saw trends in 
music education that embraced using these technologies, and one student even noted 
feeling unprepared to teach with computer technologies if the opportunity arose. Music 
computer technologies can add more opportunities for music learning and engaging 
students interested in music areas other than performance, and so I recommend that 
university music educator curriculums make room to include some level of music 
technology education. 
           If music teacher programs included classes in using computer music technologies 
and teaching with these technologies, it may be useful if those classes included some 
discussion, however brief, on the critical aspects of using these technologies and the 
implications on music education using them. A critical discussion could revolve around 
program influences or how technology may inform calculative schooling practices. A 
critical discussion is not intended to dissuade anyone from using computer technologies 
but just the opposite. Critical discussions would help to strengthen the practice by 





Constructionism served as the theoretical framework for this study. I also 
included concepts from technological determinism, supported by ideas in human-
computer interaction. The connection to human-computer interaction is demonstrated 
through the use of ideas and vocabulary regarding affordances, constraints, and software 
design. The connection to technological determinism is through hard, soft, and non-
deterministic theories and concepts, as well as how the students’ perspectives and 
compositional processes may be situated within those theories. The connection between 
constructionist education and this study is through the computer hardware and software 
that can support constructionist education. Though a stronger connection may exist, 
technological aspects were my focus. 
Papert and Harel (1991) stated that constructionist education builds upon the tenet 
that knowledge is constructed by the learner and “adds the idea that this happens 
especially felicitously in a context where the learner is consciously engaged in 
constructing a public entity” (p. 1). Papert (1980) believed that computers and computer 
programs were useful educational tools in constructionist education because they allow 
students to produce public entities in the form of virtual artifacts. My study supports the 
constructionist practice of students using computers to create virtual artifacts, but, noting 
technological determinism and the affordance and constraints of software design, the 
practice may be more complicated than Papert may have considered. 
Constructivist teaching and learning include many more facets than just using 




My investigation was on the students’ interaction with computer software when these 
technologies mediate educational experiences. Because my study’s connection to 
constructionism is to the hardware and software that helps to facilitate the process, it 
could be said that my study is connected via USB to constructionism. 
Having not discussed nor attended to many aspects of constructionist practices 
beyond the technological, I cannot make legitimate connections between my study and 
constructionist learning. My study was limited to students composing with music creation 
programs in TMBI composition classes and the experience regarding how those programs 
influence composing and compositions, but not how, what, or if students learned. 
Moreover, though I required that students had an academic experience composing their 
own music on music creation programs–a process conducive to constructionist 
education–I did not require that the students’ TBMI music classes be a legitimate 
constructionist learning environment. 
I can say that the students related the experience of writing music with music 
creation programs in agreeable terms. The students expressed a sense of accomplishment 
and gratification when they heard their music played back by the computer program. Per 
Piaget’s (1936/1952) theory, the students noted learning and understanding more about 
how to compose music and using music creation programs as they had more experiences 
composing and using the programs, and, per Papert’s (1990) ideas, creating their own 





At the beginning of this study, I contended that the perceived affordances and 
constraints of music creation programs focused and guided student composing and 
compositions. I believed, as Thwaites (2014) did, that the program itself directed student 
compositions toward calculated and standard outcomes, or as Dillon (2007) thought, that 
the program limited or filtered students’ musical expression. My concern was that the 
program’s affordances and constraints would impede the students’ agency and lead to 
music created on technological biases rather than musical, educational, or artistic 
considerations.  
I still maintain that the empty project template in a music program is not as empty 
as the word implied, or at least not as empty as a blank piece of paper. As Bell (2015) 
noted, in most music programs, a new or empty project starts in 4/4 time, in the key of C, 
120 BPM, with a preset number of tracks and preset sounds. Moreover, most programs 
contain a library of pre-made loops, built-in tools that generate drumbeats automatically, 
and many more automated music creation functions. These aspects of music creation 
programs concerned me to the point that exploring their influences and the possibility of 
overcoming their effects became the rationale for this study.  
My rationale for doing this study, which I outlined at the beginning of this report 
(see pages 10, 11), had four components: Supporting student agency, including the 
student perspective in the discussion on technology in music composition education, 
helping teachers that utilize the composition or technology NAfME standards, and 




the student perspective, program constraints can limit their compositional options, sound 
affordances can influence the music they write, and the technology can impede their 
musical agency, but these are rare occurrences. Most students find ways to work around 
program constraints to maintain their agency. For those that teach music composition 
based on the NAfME resources, so long as the quality and quality of sounds are adequate, 
the students’ compositions can be assessed as accurate representations of the students' 
musical and technological knowledge. As for music creation programs guiding student 
compositions toward technological standards, further research may continue the 
discussion. 
Suggestions for Further Research 
I suggest here four avenues for further research. First, a comparison of individual 
music creation programs might illuminate more clearly software affordances and 
constraints among the various programs available. Supplementary to this first suggestion, 
different students could write a piece with the same program or write two pieces with the 
same requirements on two different programs of the same type. Though difficult to 
control and validate, it could show the effects in and between music creation programs. 
My study should be supplemented with a similar investigation on professional 
composers’ perspectives. Assuming that part of teaching is the elucidation of explicated 
practices, it would be beneficial to understand technologically based composing practices 
from professionals in the field. Professional composers may have more experience 
composing with music creation programs due to their extended time with the process. 




creation programs, and how music composition would be different without those 
affordances and constraints. 
Also, each student preferred to use specific music creation programs, and they 
considered those programs in a similar way to how they viewed themselves as a player of 
one instrument or another. For example, Owen identified as a piano player and a user of 
the Logic and Sibelius programs. Further study regarding why students choose to use a 
music program as their preferred program may help teachers in selecting software to use 
in their classrooms. This study could be similar to others regarding why students decide 
to play a specific instrument. There may also be further implications regarding age, 
gender, or socioeconomic status that affect the students’ preferences for one program 
over another. 
Finally, research is needed that explores the experience of hearing a piece written 
on a music program performed live for the first time. This exploration would elucidate a 
critical composition learning experience and inform both teachers and students about the 
discrepancies between computer playback and the nuances of live performance. This 
study could also explore the performers’ perspective on playing music written on a 
program instead of on an acoustic instrument. 
Social Distancing 
 At the time this study was completed, the COVID-19 pandemic had affected life 
around the world and significantly impacted music and education. Due to social 
distancing concerns, music teachers have been trying to make music virtually over video 




am excited by the digital tools that have allowed music education to continue, but I am 
also happy that educators still acknowledge the power and importance of in-person 
learning by their desire to get back to it as soon as possible. I believe this desire shows a 
critical analysis of computer technologies and what they afford or constraint for virtual 
education, similar to the discussions I have had in this report.  
I am passionate about technology and the new venues that it makes possible. I 
hope that we continue to leverage new technologies and developed them to improve 
education in the future. Nevertheless, I believe it is important to question technology and 
discuss it critically for what it is and what it can do. If we can ever get back to an old 
normal, I hope we use both in-person and virtual learning when appropriate and not 
continue virtual education simply because we have software that affords such. 
The Question Concerning Technology 
Thwaites (2014) questioned whether the products of music education with 
technology are musical or technological. Thwaites was concerned that studying music 
with computer technologies could imbue music with technological rather than musical 
concepts. This concern is similar to the suggestion that using computers in education 
could lead to mechanized learning and a loss of humanistic values.  
A direct answer to Thwaites’ question might not be possible. I believe that 
Thwaites raised his question to keep a discussion going, and I hope that this study does 
the same. I hope this study adds to the discussion and advances further awareness of these 
questions for the purveyors of music composition education with technology. 




in his essay “The Question Concerning Technology.” Heidegger stated,  
Questioning builds a way. We would be advised, therefore, above all to pay heed 
to the way, and not to fix our attention on isolated sentences and topics. The way 
is a way of thinking. All ways of thinking, more or less perceptibly, lead through 
language in a manner that is extraordinary. We shall be questioning concerning 
technology, and in so doing we should like to prepare a free relationship to it. (p. 
3)…for questioning is the piety of thought (p. 35). 
 
Thwaites’ (2014) question does this; it questions technology and keeps us mindful of 
technological and musical values. I hope that my questions do this as well, and I hope 





APPENDIX A: Above 18 Recruitment Email 
Sent to college teachers, and students over 18, and high school graduates 
Hello, my name is Joe Pondaco and I am currently beginning my dissertation 
research at Boston University CFA in Music Education. I am studying students learning 
music and composing with technology. I will be considering how students describe the 
experience of learning and composing with technology and if the technology presents any 
affect over the process.  
I am looking to interview students that have taken a music class where they 
learned music using computer software technology and also compose music on their own 
with technology. The technology used in school and at home need not be the same 
software. Please keep in mind that many music technology classes teach the technology, 
and not music through technology. Regardless of what the musical topic was, I am 
curious to interview only those students who learned music with technology. If you are or 
know of any students that meet these requirements and would like to be a part of this 
research you can contact me at JPondaco@bu.edu. The process will include an 
audiotaped interview and, if possible, observation of the students learning music and 
composing with technology.  
Thank you,  
Joe Pondaco 





APPENDIX B: College Recruitment Poster 
RESEARCH STUDY 
A researcher in the BU CFA Music Education Department is conducting a study about 
students and their use of technology in music class and in composing music. 
Are you a college music student? Do you use music software in class or to aid or assist 
you in your compositional creation? 
If you would like to participate in my study, your involvement will consist of an 
interview at a location convenient for you to talk about your experience and observation 
of you composing with your equipment. 










APPENDIX C: High School Teacher Recruitment Email 
For HS music teachers 
Hello, my name is Joe Pondaco and I am currently beginning my dissertation 
research at Boston University CFA in Music Education. I am studying students learning 
music and composing with technology. I will be considering how students describe the 
experience of learning and composing with technology and if the technology presents any 
affect over the process.  
I am looking to interview students that have taken a music class where they 
learned music using computer software and, in this class, the students had the opportunity 
to compose their own music either for a grade or otherwise. The software that students 
used in the class must have been a notation or sequence software and not a ‘skill and 
drill’ software such as Musictheory.net. If you know of any students that meet these 
eligibility requirements and would like to be a part of this research you can contact me at 
JPondaco@bu.edu. The process will include an audiotaped interview and, if possible, an 
observation of the students learning music and composing with technology.  
Thank you 
Joe Pondaco 






APPENDIX D: Superintendent Permission Letter 
Joseph Pondaco 
908-309-4116 
40 Fountain Lane Unit 6 




Superintendent Name  
School  
School Address  
 
Dear Superintendent,  
  
My name is Joseph Pondaco, I am a music teacher at Duxbury High School and a 
doctoral candidate at Boston University. For my dissertation research, I am conducting a 
study regarding the student’s experience of learning music with technology.  
 
I am aware through a discussion with your music teacher (name of teacher), and 
the work that I do with the South Eastern Music Educators Association, that your student, 
(name of student/grade/school), would be a good candidate for me to interview.  
 
I am asking for your permission to contact this student and their guardian through 
email, to see if they would be willing to participate in the research. I would also like your 
permission to interview and observe this student at your school. If you agree, I will then 
get permission from the school’s principal and the student’s music teacher. I will then 
contact the student’s parents and get their signed consent. I will then ask the student to 
sign an assent form.  
 
After I have permission from all parties, I will schedule a time to meet with the 
student after school. This interview should take about 1 1⁄2 hour to complete and will 
consist of questions asking about the basic experience of how technology affects their 
learning and composing. I will also schedule a time to come into school and observe the 
student in class. If this is not possible, I will try to schedule some time between me and 
the student to come after school and observe the student using the technology to write 
their own music. This observation will take 1 hour. The interview will be audio-recorded 
and transcribed and I will also take notes during the observation.  
 






I will maintain the confidentiality of the student and school at all times. I will not 
share any school or student information with anyone, and all data I get from the student 
will be stored in a password-protected location on a password-protected computer. In the 
actual report, pseudonyms will be used to protect all privacy.  
 
All participants will be informed that their involvement is completely voluntary, 
and they can withdraw at any time without penalty.  
 
I can be reached through the contact information below to discuss the study 
further. If you do accept my request and allow me permission to conduct this research, 
can I ask you for a signed letter, in any form that you see fit, that reflects this permission.  
   




Joseph Pondaco  
908-309-4116  
Duxbury High School  
Boston University JPondaco@bu.edu  







APPENDIX E: Principal Permission Letter 
Joseph Pondaco 
908-309-4116 
40 Fountain Lane Unit 6 




Principal Name  
School  
School Address  
 
Dear Principal  
 
My name is Joseph Pondaco, I am a music teacher at Duxbury High School and a 
doctoral candidate at Boston University. For my dissertation research, I am conducting a 
study on the student’s experience of learning music with technology. I am writing to 
obtain your permission to interview the student (name of student/grade), at your school, 
and observe them using technology.  
 
Specifically, through my work as a music teacher on the south shore, and 
discussions with your music teacher (teachers name). I am aware that (student’s name) at 
your high school, fits the criteria for my study. I currently have permission from your 
superintendent and respectfully ask for your permission as well. If you grant me this 
permission, I will get signed informed consent from the student’s parents as well as the 
student’s assent to interview and observe them.  
 
After I have permission from all parties, I will schedule a time to meet with the 
student after school, at your school, in the music area. This interview should take about 1 
1⁄2 hour to complete and will consist of questions asking about the basic experience of 
how technology affects their learning and composing. I will also schedule a time to come 
into school and observe the student in class. If this is not possible, I will try to schedule 
some time to come in after school and observe the student using the technology to write 
their own music. This observation will take 1 hour. The interview will be audio-recorded 








I will maintain the student’s and school’s confidentiality at all times. I will not 
share any school or student information with anyone, and all data I get from the student 
will be stored in a password-protected location on a password-protected computer. In the 
actual report, pseudonyms will be used to protect all privacy.  
 
All participants will be informed that their involvement is completely voluntary, 
and they can withdraw at any time without penalty.  
 
I can be reached through the contact information below to discuss the study 
further. If you do accept my request and allow me permission to conduct this research, 
can I ask you for a signed letter, in any form that you see fit, that reflects this permission.  
  
 




Joseph Pondaco  
908-309-4116  
Duxbury High School  









APPENDIX F: Verbal Permission from Music Teacher 
Verbal permission script for the music teacher of selected students 
 
Will you allow me, Joe Pondaco, to interview your student, (Name of student), 
regarding his/her experience of using technology in your class? I will not be asking 
him/her any questions regarding your teaching or curriculum, but only on how he/she 
experiences using the technology. My study is to find the essence or nature of how the 
students experience technology use. If possible, I would also like to set up a time to 
observe (Name of student) in your class or observe him/her working with the technology 
after school. Do you have questions about the research or what I will be doing? 
 









APPENDIX G: Verbal Script between HS Teachers and Students 
Verbal Script for preliminary agreement through student’s music teacher other than the 
researcher – For under 18 HS students – to be read to the student by their music teacher 
Hello (Students name), I have a colleague, his name is Joe Pondaco, he is a music 
teacher at Duxbury High School, and he is a student at Boston University. He is studying 
students learning music and composing with technology and would like to interview 
students that have taken a music class where they learned music using computer software. 
What he would like to do is interview you about your experience in class, record this 
interview, and observe you working with the music software. The interview will be about 
an hour and a half after school at your school, and the observation will be another hour or 
so, but he may be able to do this during school in class if you want. Would you be willing 
to take part in this study? You can say yes or no. If you don’t want to be involved and 
want to say no, you can, without any issue at all. If you say yes, he will first have to get 
consent from your parents, and he would like you to sign a form as well. If you say yes, is 
it okay if I give him you and your parent's email? He will be sending your parents a 
consent form before he emails you. When you go home you can tell your parents about 
this and to expect an email from him. If you later decided you do not want to do this or 
your parents do not want you to, that is totally fine and there will be no problems because 






APPENDIX H: Verbal Script to Students at the School Where I Teach 
Verbal Script for preliminary agreement by students under 18 in the researchers own 
school. 
Hello (Student’s name), my name is Joe Pondaco, I teach music here at Duxbury 
High school, and I am a college student at Boston University. I am studying students 
learning music and composing with technology and I would like to interview students 
that have taken a music class where they learned music using computer software. What I 
would like to do is interview you about your experience in class, record this interview, 
and observe you working with the software. The interview will be about an hour and a 
half after school here at Duxbury, and the observation will be another hour or so, but I 
can do this during school in class if you want. Would you be willing to take part in this 
study? You can say yes or no. If you don’t want to be involved and want to say no, you 
can, without any issue at all. If you say yes, I will first have to get consent from your 
parents, and I would like you to sign a form as well before we start. If you agree to this, 
will you give me your parent’s email address so that I can contact them? You can also let 
them know that we talked and to expect an email from me. Also, if you later decide that 







APPENDIX I: Over 18 Consent Form 
Protocol Title: Learning and Composing with Technology.  
A Hermeneutical Phenomenological Study of Learning Composition with Technology. 
Principal Investigator: Joseph Pondaco 
Description of Subject Population: Students who use technology in learning and 
creating music 
Version Date: June 14, 2017 
 
Introduction 
Please read this form carefully. The purpose of this form is to provide you with important 
information about taking part in a research study. If any of the statements or words in this 
form are unclear, please let me know. We would be happy to answer any questions. 
 
If you have any questions about the research or any portion of this form, please ask Joe 
Pondaco. Taking part in this research study is up to you. If you decide to take part in this 
research study, we will ask you to sign this form. We will give you a copy of the signed 
form. 
 
The person in charge of this study is Joe Pondaco. Joe Pondaco is a graduate student at 
Boston University CFA and this research is in fulfillment of his research dissertation. Joe 
Pondaco can be reached at JPondaco@Bu.edu. Joe Pondaco’s faculty advisor is Dr. Jim 
Imhoff. Dr. Imhoff can be reached at jfimhoff@msn.com. We will refer to Joe Pondaco 
as the “researcher” throughout this form.  
 
Why is this study being done? 
 
The purpose of this study is to inquire about the nature of the experience that students 
have while learning and creating music with technology in the hope that this might better 
inform music education practice.  
 
We are asking you to take part in this study because you are a student that uses 
technology in their music learning and compositional process.  
About 4 - 5 subjects will take part in this research study. 
No agency is paying for this research to be done. This research is being conducted as a 
part of the researcher’s dissertation process.  
  
 
  Page 1 of 6 
 
Study Title:  Learning and Composing with Technology.  A Hermeneutical Phenomenological 
Study of Learning Composition with Technology 
IRB Protocol Number: 4527E  
Consent Form Valid Date: June 22, 2017 





Protocol Title: Learning and Composing with Technology.  
A Hermeneutical Phenomenological Study of Learning Composition with Technology. 
Principal Investigator: Joseph Pondaco 
Description of Subject Population: Students who use technology in learning and creati g music 




Please read this form carefully.  The purpose of this form is to provide you with important 
information about taking part in a research study.  If any of the statements or words in this form 
are unclear, please let me know. We wo ld be happy to answer any questions. 
 
If you have any questions about the research or any portion of this form, ple se ask Joe Pondaco.  
Taking part in this research study is up to you.  If you decide to take part in this research study, 
we will ask you to sign this form.  We will give you a copy of the signed for . 
 
The person in charge of this study is Joe Pondaco.  Joe Pondaco is a graduate student at Boston 
University CFA and this research is in fulfillment of his research dissertation.  Joe Pondaco can 
be reached at JPondaco@Bu.edu.  Joe Pondaco’s faculty advisor is Dr. Jim Imhoff.  Dr. Imhoff 
can be reached at jfimhoff@msn.com.  We will refer to Joe Pondaco as the “researcher” 
throughout this form.  
 
Why is this study being done? 
 
The purpose of this study is to inquire about the nature of the experience that students have while 
learning and creating music with technology in the hope that this might better inform music 
education practice.   
 
We are asking you to take par  in this study becaus you are a s udent that uses technology in 
th ir music lear i  d compositional process. 
 
About 4 - 5 subjects will take part in this research study. 
 
No agency is paying for this research to be done.  This research is being conducted as a part of 





How long will I take part in this research study? 
 
We expect that you will be in this research study for 2 - 3 hours over one or two sessions 
at a convenient location for you.  
 
What will happen if I take part in this research study? 
 
If you agree to take part in this study, we will proceed as explained below in the study 





The study visit will take about 2 – 3 hours to complete and can be over 1 or 2 sessions. 
When we begin, we will ask you to do the following: 
 
• Schedule a time to meet at a convenient location. We suggest that this be your 
personal studio where you compose or in a location where there is access to the 
type of technology you use.  
• Complete a 1 ½ - 2 hour interview in an open conversation about your 
experiences with the technology in your learning and composing process. 
Questions will relate to how you use technology, what is your experience with the 
technology, and what is the interaction between you and the technology like. 
• Observe you using your technology to compose music for 1 hour.  
We will be taking notes at the interview and observation. 
 
Audio taping 
We will audio record the interview during the study. We will store these recordings in a 
password-protected location on a password protected computer accessible only to the 
researcher. These recordings will be securely deleted after the research is complete.  
 
How Will You Keep My Study Records Confidential? 
 
We will keep the records of this study confidential by keeping all recordings, observation 
notes and data in a secure location. Only codes will be used to identify you in all records, 
these codes will only be known to the researcher and his advisor. We will make every 
effort to keep your records confidential 
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Protocol Title: Learning and Composing with Technology.  
A Hermeneutical Phenomenological Study of Learning Composition with Technology. 
Principal Investigator: Joseph Pondaco 
Description of Subject Population: Students who use technology in learning and creating music 




Please read this form carefully.  The purpose of this form is to provide you with important 
information about taking part in a research study.  If any of the statements or words in this form 
are unclear, please let me know. We would be happy to answer any questions. 
 
If you have any questions about the research or any portion of this form, please ask Joe Pondaco.  
Taking part in this research study is up t  you.  If you decide to take part in this research study, 
we will a k you to sign this form.  We will give you a copy of the signed form. 
 
The person in charge of this study is Joe Pondaco.  Joe Pondaco is a graduate student at Boston 
University CFA and this research is in fulfillment of his research dissertation.  Joe Pondaco can 
be reached at JPondaco@Bu.edu.  Joe Pondaco’s faculty advisor is Dr. Jim Imhoff.  Dr. Imhoff 
can be reached at jfimhoff@msn.com.  We will refer to Joe Pondaco as the “researcher” 
throughout this form.  
 
Why is this study being done? 
 
The purpose of this study is to inquire about the nature of the experience that students have while 
learning and creating music with technology in the hope that this might better inform music 
education practice.   
 
We are asking you to take part in this study because you are a student that uses technology in 
their music learning and compositional process. 
 
About 4 - 5 subjects will take part in this research study. 
 
No agency is paying for this research to be done.  This research is being conducted as a part of 





The following people or groups may review your study records for purposes such as 
quality control or safety: 
• The Researcher and his supervisor. 
• The Institutional Review Board at Boston University. The Institutional Review 
Board is a group of people who review human research studies for the safety and 
protection of people who take part in the studies. 
• Federal and state agencies that oversee or review research. 
 
The study data will be stored in a password-protected location on a password-protected 
computer for seven years and then securely deleted. 
 
The results of this research study may be published or used for teaching. We will not put 
identifiable information on any data that are used for these purposes. 
 
Study Participation and Early Withdrawal 
 
Taking part in this study is your choice. You are free not to take part or to withdraw at 
any time for any reason. If you decide to withdraw from this study, the information that 
you have already provided will be securely deleted. 
 
If you are a BU student then your involvement, non-involvement or withdraw at any 
point will in no way affect any relations with BU in any form. If you are not a BU 
student, then your involvement, non-involvement or withdraw at any point will in no way 
affect any relations with your institution, or any other associations, in any way. 
 
Also, the researcher may take you out of this study without your permission. This may 
happen because: 
• The researcher thinks it is in your best interest 
• You can’t make the required study visits 




I may like to contact you in the future to briefly follow-up on this study. This may occur 
if I feel that I need clarification on some responses or want to get further comment about 
your experiences. This follow up, if necessary, will not exceed an email or two and will 
not require further meetings. 
 
 
  Page 1 of 6 
 
Study Title:  Learning and Composing with Technology.  A Hermeneutical Phenomenological 
Study of Learning Composition with Technology 
IRB Protocol Number: 4527E  
Consent Form Valid Date: June 22, 2017 





Protocol Title: Learning and Composing with Technology.  
A Hermeneutical Phenomenological Study of Learning Composition with Technology. 
Principal Investigator: Joseph Pondaco 
Description of Subject Population: Students who use technology in learning and creating music 




Please read this form carefully.  The purpose of this form is to provide you with important 
information about taking part in a research study.  If any of the statements or words in this form 
are unclear, please let me know. We would be happy to answer any questions. 
 
If you have any questions about the research or any portion of this form, please ask Joe Pondaco.  
Taking part in this research study is up to you.  If you decide to take part in this research study, 
we will ask you to sign this form.  We will give you a copy of the signed form. 
 
The person in charge of this study is Joe Pondaco.  Joe Pondaco is a graduate student at Boston 
University CFA and this research is i  fulfill ent of his research dissertation.  Joe Pondaco can 
be reached at JPondaco@Bu.edu.  Joe Pondaco’s faculty advisor is Dr. Jim Imhoff.  Dr. Imhoff 
can be reached at jfimhoff@msn.com.  We will refer to Joe Pondaco as the “researcher” 
throughout this form.  
 
Why is this study being done? 
 
The purpose of this study is to inquire about the nature of the experience that students have while 
learning and cr ating music with tech ol gy in the hope that this might better inform music 
education practice.   
 
We are asking you to take part in this study because you are a student that uses technology in 
their music learning and compositional process. 
 
About 4 - 5 subjects will take part in this research study. 
 
No agency is paying for this research t  be done.  Thi  research is being conducted as a part of 





Do you agree to let me contact you in the future? 
 
______YES   ______NO  _______INITIALS 
 
What are the risks of taking part in this research study? 
 
 Interview Risks 
  
You may be uncomfortable with some of the questions and topics we will ask about. You 
do not have to answer any questions that make you feel uncomfortable. 
 
Loss of Confidentiality 
 
The main risk of allowing us to use and store your information for research is a potential 
loss of privacy. We will protect your privacy by keeping all data in a password-protected 




The final report of the research will use a pseudonym when referring to you. However 
other identifiable information such as quotes, demographic information, technology used, 
and references to musical ideas and practices may be included. Every effort will be made 
to keep this information as unidentifiable as possible, however, there is always a chance 
your identity may be discerned. 
 
Are there any benefits from being in this research study? 
 
There are no benefits to you from taking part in this research. Others may benefit in the 
future from the information that is learned in this study. 
 
What alternatives are available? 
 
You may choose not to take part in this research study. 
 
Will I get paid for taking part in this research study?  
 
No, there is no pay for taking part in this research. 
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Protocol Title: Learning and Composing with Technology.  
A Hermeneutical Phenomenological Study of Learning Composition with Technology. 
Principal Inve tigator: Joseph Pondaco 
Description of Subject Population: Students who use technology in learning and creating music 




Please read this form carefully.  The purpose of this form is to provide you with important 
information about taking part in a research study.  If any of the statements or words in this form 
are unclear, please let me know. We would be happy to answer any questions. 
 
If you have any questions about the research or any portion of this form, please ask Joe Pondaco.  
Taking part in this research study is up to you.  If you decide to take part in this research study, 
we will ask you to sign this form.  We will give you a copy of the signed form. 
 
The person in charge of this study is Joe Pondaco.  Joe Pondaco is a graduate student at Boston 
University CFA and this research is in fulfillment of his research dissertation.  Joe Pondaco can 
be reached at JPondaco@Bu.edu.  Joe Pondaco’s faculty advisor is Dr. Jim Imhoff.  Dr. Imhoff 
can b  r a hed at jfimhoff@msn.com.  We will refer to Joe Pondaco as the “r searcher” 
throughout this form.  
 
Why is this study being done? 
 
The purpose of this study is to inquire about the nature of the experience that students have while 
learning and creating music with technology in the hope that this might better inform music 
education practice.   
 
We are asking you to take part in this study because you are a student that uses technology in 
t eir music learning and compositional process. 
 
About 4 - 5 subjects will take part in this research study. 
 
No agency is paying for this research to be done.  This research is being conducted as a part of 





What will it cost me to take part in this research study? 
 
There are no costs to you for taking part in this research study besides your time. 
 
If I have any questions or concerns about this research study, who can I talk to? 
 
You can call or email me with any concerns or questions. My telephone number and 
email are listed below. If you do not understand any part of this study or this form, please 
contact me to discuss it further. Please do not sign this form if you do not fully 






If you have questions about your rights as a research subject or want to speak with 
someone independent of the research team, you may contact the Boston University IRB 
directly at 617-358-6115. 
 
 
Statement of Consent  
 
I have read the information in this consent form including risks and possible benefits. I have 
been given the chance to ask questions. My questions have been answered to my 
satisfaction, and I agree to participate in the study and allow the researcher into my home to 
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Protocol Title: Learning and Composing with Technology.  
A Hermeneutical Phenomenological Study of Learning Composition with Technology. 
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Please read this form carefully.  The purpose of this form is to provide you with important 
information about taking part in a research study.  If any of the statements or words in this form 
are unclear, please let me know. We would be happy to answer any questions. 
 
If you have any questions about the research or any portion of this form, please ask Joe Pondaco.  
Taking part in this research study is up to you.  If you decide to take part in this research study, 
we will ask you to sign this form.  We will give you a copy of the signed form. 
 
The person in charge of this study is Joe Pondaco.  Joe Pondaco is a graduate student at Boston 
University CFA and this research is in fulfillment of his research dissertation.  Joe Pondaco can 
be reached at JPondaco@Bu.edu.  Joe Pondaco’s faculty advisor is Dr. Jim Imhoff.  Dr. Imhoff 
can be reached at jfimhoff@msn.com.  We will refer to Joe Pondaco as the “researcher” 
throughout this form.  
 
Why is this study bei g done? 
 
The purpose of this study is to inquire about the nature of the experience that students have while 
learning and creating music with technology in the hope that this might better inform music 
education practice.   
 
We are asking you to take part in this study because you are a student that uses technology in 
their music learning and compositional process. 
 
About 4 - 5 subjects will take part in this research study. 
 
No agency is paying for this research to be done.  This research is being conducted as a part of 





I have explained the research to the subject and answered all his/her questions. I will give 
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Please read this form carefully.  The purpose of this form is to provide you with important 
information about taking part in a research study.  If any of the statements or words in this form 
are unclear, please let me know. We would be happy to answer any questions. 
 
If you have any questions about the research or any portion of this form, please ask Joe Pondaco.  
Taking part in this research study is up to you.  If you decide to take part in this research study, 
we will ask you to sign this form.  We will give you a copy of the signed form. 
 
The person in charge of this study is Joe Pondaco.  Joe Pondaco is a graduate student at Boston 
University CFA and this research is in fulfillment of his research dissertation.  Joe Pondaco can 
be reached at JPondaco@Bu.edu.  Joe Pondaco’s faculty advisor is Dr. Jim Imhoff.  Dr. Imhoff 
can be reached at jfimhoff@msn.com.  We will refer to Joe Pondaco as the “researcher” 
throughout this form.  
 
Why is this study being done? 
 
The purpose of this study is to inquire about the nature of the experience that students have while 
learning and creating music with technology in the hope that this might better inform music 
education practice.   
 
We are asking you to take part in this study because you are a student that uses technology in 
their music learning and compositional process. 
 
About 4 - 5 subjects will take part in this research study. 
 
No agency is paying for this research to be done.  This research is being conducted as a part of 





APPENDIX J: Parent Email for Students at the School Where I Teach 
Parent email – to be mailed to parents with cover letter and consent form 
 
Hello (Parent’s Name) 
 
My name is Joseph Pondaco, I am a music teacher here at Duxbury High School 
and a doctoral candidate at Boston University. I am conducting a study regarding the 
experience that students have learning music with technology. Your student (student’s 
name) fits the criteria for my study. I currently have permission from your superintendent 
and principal to contact you and I respectfully ask for your consent to contact your 
student and involve him/her in my study. I have briefly talked to your student, and they 
are willing to be involved, but I cannot go further until I have your consent. 
Attached is a cover letter that explains the process in more detail and the consent 
form. If you have any questions about any part of this research or the consent form, you 
can respond to this email. If you want, I can also discuss this over the phone or make a 
time to meet with you in person. If you understand everything involved, you can add a 
digital signature to the form and email it back to me. Alternatively, if you send me your 
address, I can mail you a hard copy as well as a stamped return envelope to send the form 













APPENDIX K: Parent Email for Students not at the School Where I Teach 
Parent email – to be mailed to parents with cover letter and consent form 
 
Hello (Parents Name) 
 
My name is Joseph Pondaco, I am a music teacher at Duxbury High School and a 
doctoral candidate at Boston University. I am conducting a study regarding the 
experience that students have learning music with technology. Through my work as a 
music teacher, and discussions with your student’s music teacher (teacher’s name). I am 
aware that your student (student’s name) at (high school name), fits the criteria for my 
study. I currently have permission from your superintendent and principal to contact you 
and I respectfully ask for your consent to contact your student and involve him/her in my 
study. I have not yet contacted your student directly, but they are aware that a researcher 
is looking for students to interview through their music teacher (teacher’s name). 
Attached is a cover letter that explains the process in more detail and the consent 
form. If you have any questions about any part of this research or the consent form, you 
can respond to this email. If you want, I can also discuss this over the phone or make a 
time to meet with you in person. If you understand everything involved, you can add a 
digital signature to the form and email it back to me. Alternatively, if you send me your 
address, I can mail you a hard copy as well as a stamped return envelope to send the form 
















40 Fountain Lane Unit 6 







Dear Guardian of (Student’s Name)  
My name is Joseph Pondaco, I am a music teacher here at Duxbury High School 
and a doctoral candidate at Boston University. For my dissertation research, I am 
conducting a study on the student’s experience of learning music with technology. The 
purpose of this letter is to obtain your consent to interview your student (name of student) 
and observe them using technology.  
I currently have permission from the superintendent and principal to contact you 
and I respectfully ask for your consent to involve your student in my study. I briefly 
contacted your student directly about their willingness to be involved. but cannot go 
further until I have your consent to do so 
After I have your consent, I will schedule a time to meet with your student after 
school, at their school, in the music area. This interview should take about 1 ½ hour to 
complete and will consist of questions asking about the basic experience of how 
technology affects their learning and composing. I will also schedule a time to come into 
school and observe your student in class. If this is not possible, I will try to schedule 
some time to come in after school and observe your student using the technology to write 
their own music. This observation will take 1 hour. The interview will be audio-recorded 
and transcribed and I will also take notes during the observation.  
I will maintain your student’s confidentiality at all times. I will not share any 
school or student information with anyone, and all data I get from your student will be 
stored in a password-protected location on a password-protected computer. In the actual 
report, pseudonyms will be used to protect all privacy.  
Attached is a consent form that specifically outlines the study and procedures in 
more detail. If you agree to allow your student to participate in my study, I ask that you 
please read the attached consent form, initial the section on follow-up contact if you 




and emailed back to me or mailed to me at my home address above. If you prefer a 
hardcopy, I can mail one to your address and send you a return stamped envelope. Your 
consent and your student’s involvement is completely voluntary, and even if the form is 
signed you can withdraw your student or they can withdraw themselves at any time 
without penalty.  
I can be reached through the contact information below to discuss the study 
further. If you have any questions, I can discuss this further with you over the phone or 
email. I can also set up a time to meet with you in person if you wish to discuss this.  
Thank you for your time and consideration,  
 
Joseph Pondaco    
908-309-4116     
Duxbury High School    










APPENDIX M: Parent Cover Letter for Students not at the School Where I Teach 
Joseph Pondaco 
908-309-4116 
40 Fountain Lane Unit 6 







Dear Guardian of (Student’s Name)  
My name is Joseph Pondaco, I am a music teacher at Duxbury High School and a 
doctoral candidate at Boston University. For my dissertation research, I am conducting a 
study on the student’s experience of learning music with technology. The purpose of this 
letter is to obtain your consent to interview your student (name of student), at their 
school, and observe them using technology. 
Specifically, through my work as a music teacher, and discussions with your 
student’s music teacher (teacher’s name). I am aware that your student (student’s name) 
at (high school name), fits the criteria for my study. I currently have permission from the 
superintendent and principal to contact you and I respectfully ask for your consent to 
contact your student and involve him/her in my study. I have not yet contacted your 
student directly, but they are aware that a researcher is looking for students to interview 
through their music teacher (teachers name) 
After I have your consent, I will schedule a time to meet with your student after 
school, at their school, in the music area. This interview should take about 1 ½ hour to 
complete and will consist of questions asking about the basic experience of how 
technology affects their learning and composing. I will also schedule a time to come into 
school and observe your student in class. If this is not possible, I will try to schedule 
some time to come in after school and observe your student using the technology to write 
their own music. This observation will take 1 hour. The interview will be audio-recorded 
and transcribed and I will also take notes during the observation.  
I will maintain your student’s confidentiality at all times. I will not share any 
school or student information with anyone, and all data I get from your student will be 
stored in a password-protected location on a password-protected computer. In the actual 
report, pseudonyms will be used to protect all privacy.  
Attached is a consent form that specifically outlines the study and procedures in 




please read the attached consent form, initial the section on follow-up contact if you 
agree to this, and print and sign the consent form. The form can be signed electronically 
and emailed back to me or mailed to me at my home address above. If you prefer a 
hardcopy, I can mail one to your address and send you a return stamped envelope. Your 
consent and your student’s involvement is completely voluntary, and even if the form is 
signed you can withdraw your student or they can withdraw themselves at any time 
without penalty.  
I can be reached through the contact information below to discuss the study 
further. If you have any questions, I can discuss this further with you over the phone or 
email. I can also set up a time to meet with you in person if you wish to discuss this.  
Thank you for your time and consideration,  
 
Joseph Pondaco    
908-309-4116     
Duxbury High School    











APPENDIX N: Parent Consent Form 
Protocol Title: Learning and Composing with Technology.  
A Hermeneutical Phenomenological Study of Learning Composition with Technology. 
Principal Investigator: Joseph Pondaco 
Description of Subject Population: Students who use technology in learning and 
creating music 




Please read this form carefully. The purpose of this form is to provide you with important 
information about your child taking part in a research study. If any of the statements or 
words in this form are unclear, please let me know. We would be happy to answer any 
questions. 
 
If you have any questions about the research or any portion of this form, please ask Joe 
Pondaco. Allowing your child to take part in this research study is up to you. If you allow 
your child to take part in this research study, we will ask you to sign this form. we will 
give you a copy of the signed form. 
 
The person in charge of this study is Joe Pondaco. Joe Pondaco is a graduate student at 
Boston University CFA and this research is in fulfillment of his research dissertation. Joe 
Pondaco can be reached at JPondaco@Bu.edu. Joe Pondaco’s faculty advisor is Dr. Jim 
Imhoff. Dr. Imhoff can be reached at jfimhoff@msn.com. We will refer to Joe Pondaco 
as the “researcher” throughout this form.  
 
Why is this study being done? 
 
The purpose of this study is to inquire about the nature of the experience that students 
have while learning and creating music with technology in the hope that this might better 
inform music education practice.  
 
We are asking that your child take part in this study because they are a student that uses 
technology while learning in their music classes and when they are creating music 
 
About 4 - 5 students will take part in this research study.  
No agency is paying for this research to be done. This research is being conducted as a 
part of the researcher’s dissertation process.  
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Protocol Title: Learning and Composing with Technology.  
A Hermeneutical Pheno enological Study of Learning Composition with Technology. 
Pr ncipal Investigator: Jo  ondaco 
Description of Subject Population: Students who use technology in learning and creating music 




Please read this form carefully.  The purpose of this form is to provide you with important 
information abo t r child taking part in a research study.  If any of the statements or words in 
this form are uncle r, please let me know. We would be happy to answer ny questions. 
 
If you have any questions about the research or any portion of this form, please ask Joe Pondaco.  
Allowing your child to take part in this research study is up to you.  If you allow your child to 
take part in this research study, we will ask you to sign this form.  we will give you a copy of the 
signed form. 
 
The person in charge of this study is Joe Pondaco.  Joe Pondaco is a graduate student at Boston 
University CFA and this research is in fulfillment of his research dissertation.  Joe Pondaco can 
be reached at JPondaco@Bu.edu.  Joe Pondaco’s faculty advisor is Dr. Jim Imhoff.  Dr. Imhoff 
can be reached at jfimhoff@msn.com.  We will refer to Joe Pondaco as the “researcher” 
throughout this form.  
 
Why is this study being done? 
 
The purpose of this study is to inquire about the nature of the experience that students have while 
learning and creating music with technology in the hope that this might better inform music 
education practice.   
 
We are asking that your child take part in this study because they are a student that uses 
technology while learning in their music classes and when they creating music 
 
About 4 - 5 students will take part in this research study.   
 
No agency is paying for this research to be done.  This research is being conducted as a part of 





How long will your child take part in this research study? 
 
We expect that your child will be in this research study for 2 ½ hours over one or two 
sessions at their high school.  
 
What will happen if your child takes part in this research study? 
 
If your child takes part in this study, we will proceed as explained below in the study visit 




The study visit will take about 2 ½ hours to complete and can be over 1 or 2 sessions. 
Before the visit, we will ask your child to do the following: 
Schedule a time to meet at their high school sometime after school.  
Complete a 90-minute interview in an open conversation about your child’s experiences 
with technology when they are learning about music and when composing music. 
Questions will relate to how they use technology, what is their experience with the 
technology, and what is the interaction between them and the technology like. 
We will also observe your child in class using the technology  
If this is not possible, we will schedule a time after school to also observe your child 
using technology to compose music for 1 hour.  




We will audio record the interview during the study. We will store these recordings in a 
password-protected location on a password protected computer accessible only to the 
researcher and his supervisor. These recordings will be securely deleted 7 years after the 
research is complete.  
 
How Will You Keep the Study Records Confidential? 
 
We will keep the records of this study confidential by keeping all recordings, observation 
notes and data in a secure location. Only codes will be used to identify your child in all 
records, these codes will only be known to the researcher and his advisor. We will make 
every effort to keep these records confidential. However, there are times when federal or 
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Proto ol Ti le: Learning and Composing with Technology.  
A Hermeneutical Phenomenological Study of Learning Composition with Technology. 
Principal Investigator: Joseph Pondaco 
Description of Subject Population: Students who use technology in learning and creating music 




Please read this form carefully.  The purpose of this form is to provide you with important 
information about your child taking part in a research study.  If any of the statements or w rds in 
this form are unclear, p ease let me know. We would be happy to answer any questions. 
 
If you have any questions about the research or any portion of this form, please ask Joe Pondaco.  
Allowing your child to take part in this research study is up to you.  If you allow your child to 
take part in this research study, we will ask you to sign this form.  we will give you a copy of the 
signed form. 
 
The person in charg  of this study is Joe Pondaco.  Joe Pondac  is a graduate student at Boston 
University CFA and this research is in fulfillment o  his research dissertation.  Joe Pondaco can 
be reached at JPondaco@Bu.edu.  Joe Pondaco’s faculty advisor is Dr. Jim Imhoff.  Dr. Imhoff 
can be reached at jfimhoff@msn.com.  We will refer to Joe Pondaco as the “researcher” 
throughout this form.  
 
Why is this study being done? 
 
The purpose of this study is to inquire about the nature of the experience that students have while 
learning and creating music with technology in the hope that this might better inform music 
education practice.   
 
We are asking that your child take part in this study because they are a student that uses 
technology while learning in their music classes and when they creating music 
 
About 4 - 5 students will take part in this research study.   
 
No agency is paying for this research to be done.  This research is being conducted as a part of 





The following people or groups may review the study records for purposes such as 
quality control or safety: 
 
The Researcher and any member of his research team. 
The Institutional Review Board at Boston University. The Institutional Review Board is a 
group of people who review human research studies for the safety and protection of 
people who take part in the studies. 
Federal and state agencies that oversee or review research. 
 
The study data will be stored in a password-protected location on a password-protected 
computer for seven years and then securely deleted. 
 
The results of this research study may be published or used for teaching. We will not put 
identifiable information on data that are used for these purposes. 
 
Study Participation and Early Withdrawal 
 
Taking part in this study is your and your child’s choice. Your child is free not to take 
part or to withdraw at any time for any reason. Or you can decide to withdraw your child 
or your child’s data from the study at any time for any reason. If you or your child decide 
to withdraw from this study, the information that they have already provided will be 
securely deleted. 
 
If your child agrees or withdraws from the study, or if you withdraw your child for any 
reason then their involvement, non-involvement or withdraw at any point will in no way 
affect any relations with their school in any form.  
 
Also, the researcher may take your child out of this study for any reason. This may 
happen because: 
The researcher thinks it is in your child’s best interest 
Your child can’t make the required study visits 
Other administrative reasons 
 
Future Contact 
We may like to contact you or your student in the future to briefly follow-up on this 
study. This may occur if I feel that I need clarification on some responses or want to get 
further comment about your child’s experiences. This follow-up, if necessary, will not 
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Protocol Title: Learning and Composing with Technology.  
A Hermeneutical Phenomenological Study of Learning Composition with Technology. 
Principal Investigator: Joseph Pondaco 
Description of Subject Population: Students who use technology in learning and creating music 




Please read this form carefully.  The purpose of this form is to provide you with important 
information about your child taking part in a research study.  If any of the statements or words in 
this form are unclear, please let me know. We would be happy to answer any questions. 
 
If you have any questions about the research or any portion of this form, please ask Joe Pondaco.  
Allowing your child to take pa t in this rese rch study is up to you.  If you allow your child to 
take part in this research study, we will ask you to sign this form.  we will give you a copy of the 
sig ed form. 
 
The person in charge of this study is Joe Pondaco.  Joe Pondaco is a graduate student at Boston 
University CFA and this research is in fulfillment of his research dissertation.  Joe Pondaco can 
be reached at JPondaco@Bu.edu.  Joe Pondaco’s faculty advisor is Dr. Jim Imhoff.  Dr. Imhoff 
can be reached at jfimhoff@msn.com.  We will refer to Joe Pondaco as the “researcher” 
throughout this form.  
 
Why is this study being done? 
 
The purpose of this study is to inquire about the nature of the experience that students have while 
learning and creating music with technology in the hope that this might better inform music 
education practice.   
 
We are asking that your child take part in this study because they are a student that uses 
technology while learning in their music classes and when they creating music 
 
About 4 - 5 students will take part in this research study.   
 
No agency is paying for this research to be done.  This research is being conducted as a part of 





Do you agree to let me contact you or your child in the future? 
 
______YES   ______NO  _______INITIALS 
 
What are the risks of taking part in this research study? 
 
 Interview Risks 
 Your child may be uncomfortable with some of the questions and topics we will 
ask about. Though this should not happen, but if it does they do not have to answer any 
questions that make them feel uncomfortable. 
 
Loss of Confidentiality 
The main risk of allowing me to use and store your child’s information for research is a 
potential loss of privacy. We will protect their privacy by keeping all data in a password-
protected file on a password-protected computer. 
 
Reporting Risks 
The final report of the research will use a pseudonym when referring to your child. 
However other identifiable information such as quotes, demographic information, 
technology used, references to musical ideas and practices may be included. Every effort 
will be made to keep this information as unidentifiable as possible, however, there is 
always a chance their identity may be discerned. 
 
Are there any benefits from being in this research study? 
 
There are no benefits to your child from taking part in this research. Others may benefit 
in the future from the information that is learned in this study. 
 
What alternatives are available? 
 
You may choose that your child does not take part in this research study. 
 
Will your child get paid for taking part in this research study?  
 
There will not be any pay for taking part in this study 
 
What will it cost to take part in this research study? 
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Protocol Title: Learning and Composing with Technology.  
A Hermeneutical Phenomenological Study of Learning Composition with Technology. 
Principal Investigator: Joseph Pondaco 
Description of Subject Population: Students who use technology in learning and creating music 




Please read this form carefully.  The purpose of this form is to provide you with important 
information about your child taking part in a research study.  If any of the statements or words in 
this form are unclear, please let me know. We would be happy to answer any questions. 
 
If you have any questions about the research or any portion of this form, please ask Joe Pondaco.  
Allowing your child to take part in this research study is up to you.  If you allow your child to 
take p rt in this research study, we will ask you to sign this form.  we will give  a copy of the 
signed form. 
 
The person in charge of this study is Joe Pondaco.  Joe Pondaco is a graduate student at Boston 
University CFA and this research is in fulfillment of his research dissertation.  Joe Pondaco can 
be reached at JPondaco@Bu.edu.  Joe Pondaco’s faculty advisor is Dr. Jim Imhoff.  Dr. Imhoff 
can be reached at jfimhoff@msn.com.  We will refer to Joe Pondaco as the “researcher” 
throughout this form.  
 
Why is this study being done? 
 
The purpose of this study is to inquire about the nature of the experience that students have while 
le rning and creating music with t chnology in the hope that this might better inform music 
education practice.   
 
We are asking that your child take part in this study because they are a student that uses 
technology while learning in their music classes and when they creating music 
 
About 4 - 5 students will take part in this research study.   
 
No agency is paying for this research to be done.  This research is being conducted as a part of 





If I have any questions or concerns about this research study, who can I talk to? 
 
You can call or email me with any concerns or questions. My telephone number and 
email are listed below. If you do not understand any part of this study or this form, please 
contact me to discuss it further. Please do not sign this form if you do not fully 






If you have questions about you or your child’s rights as a research subject or want to 
speak with someone independent of the research team, you may contact the Boston 
University IRB directly at 617-358-6115. 
 
Statement of Consent  
 
I have read the information in this consent form including risks and possible benefits. I have 
been given the chance to ask questions. My questions have been answered to my 
satisfaction, and I agree to allow my child to participate in the study and allow the researcher 
into my home to conduct this study if needed.  
 
PARENTS SIGNATURE (Parent Consent) 
 
______________________________________ 
 Name of Parent/Guardian 
 
______________________________________ ____________________ 
Signature of Parent/Guardian  Date 
 
I have explained the research to the subject and answered all his/her questions. I will give 
a copy of the signed consent form to the subject. 
 
________________________________________  
Name of Person Obtaining Consent 
 
________________________________________ _______________________ 
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Proto o  Title: Learning and Composing with Technology.  
A Hermeneutical Phenomenol gical Study of Learning Composition with Tec nology. 
Principal Investigator: Joseph Pondaco 
Description of Subject Population: Students who use technology in learning and creating music 




Please read this form carefully.  The purpose of this form is to provide you with important 
information about your child taki g part in a research study.  If any of the statements r words in 
this form are unclear, ple se let me know. We would be happy to answer any questions. 
 
If you have any questions about the research or any portion of this form, please ask Joe Pondaco.  
Allowing your child to take part in this research study is up to you.  If you allow your child to 
take part in this research study, we will ask you to sign this form.  we will give you a copy of the 
signed form. 
 
The person i  char e of this study is Joe Pondaco.  Joe Pondaco is a graduate student at Boston 
University CFA and this research is in fulfillment of his research dissertation.  Joe Pondaco can 
be reached at JPondaco@Bu.edu.  Joe Pondaco’s faculty advisor is Dr. Jim Imhoff.  Dr. Imhoff 
can be reached at jfimhoff@msn.com.  We will refer to Joe Pondaco as the “researcher” 
throughout this form.  
 
Why is this study being done? 
 
The purpose of this study is to inquire about the nature of the experience that students have while 
learning and creating music with technology in the hope that this might better inform music 
education practice.   
 
We are asking that your child take part in this study because they are a student that uses 
technology while learning in their music classes and when they creating music 
 
About 4 - 5 students will take part in this research study.   
 
No agency is paying for this research to be done.  This research is being conducted as a part of 





APPENDIX O: Email to Students at the School Where I Teach 
Student email – to be emailed to students with assent form 
 
Hello (Parents Name) 
 
My name is Joseph Pondaco, I am a music teacher here at Duxbury High School 
and a student at Boston University. We talked briefly about maybe being involved in my 
research. I have consent from your parents to interview you. I have attached to this email 
a form for you that explains the process. Wherever it says ‘researcher’ that means me.  
Please read the form. If you have any questions you can email me back or if you 
want to talk it over in person, I can meet you at your school sometime. If you’re okay 
with everything, you can print this assent form and bring it with you to your interview. 
You can also add a digital signature and email the form back to me if you know how. I 
can also give you a hard copy of this form to sign and bring it back to me in school.  
If you understand everything, what I would like to do is schedule a time that I can 











APPENDIX P: Email to Students Not at the School Where I Teach 
Student email – to be emailed to students with assent form 
 
Hello (Parents Name) 
 
My name is Joseph Pondaco, I am a music teacher at Duxbury High School and a 
student at Boston University. I am the one that was talking with your music teacher and 
your parents about interviewing you for my research project. I have consent from your 
parents to interview you. I have attached to this email a form for you that explains the 
process. Wherever it says ‘researcher’ that means me.  
Please read the form. If you have any questions you can email me back or if you 
want to talk it over in person, I can meet you at your school sometime. If you’re okay 
with everything, you can print this assent form and bring it with you to your interview. 
You can also add a digital signature and email the form back to me if you know how. I 
can also mail you a hard copy of this form to sign with a stamped envelope so that you 
can mail it back to me.  
If you understand everything, what I would like to do is schedule a time that I can 









APPENDIX Q: Under 18 Assent Form 
Protocol Title: Learning and Composing with Technology.  
A Hermeneutical Phenomenological Study of Learning Composition with 
Technology. 
Principal Investigator: Joseph Pondaco 
Description of Subject Population: Students who use technology in learning and 
creating music 




What is a Research Study? 
 
We want to tell you about a research study we are doing. Research studies help us to 
learn new things and test new ideas. People who work on research studies are called 
researchers. During research studies, the researchers collect a lot of information so that 
they can learn more about something. We are doing this study because we would like to 
learn more about student learning and composing with technology. We are asking you to 
join this study because you are a student that uses or has used technology in a class where 
you learn music and you use technology to write your own music.  
 
There are a few things you should know about this study: 
You get to decide if you want to be in the study 
You can say ‘No’ or ‘Yes’ 
Whatever you decide is OK 
If you say ‘Yes’ now, you can change your mind and say ‘No’ later 
No one will be upset if you say ‘No’ 
You can ask us questions at any time 
We will also get permission from your parent/guardian for you to take part in this study 
 
What will I do if I am in this research study? 
If you decide to be in this study, we will ask you to: (a) have an hour and a half interview 
with the researcher and (b) be observed in your class or after school on your own using 
the technology to compose music. During this study, the researcher will come to your 
school to meet with you once or twice. This study will last about 2 ½ hours over one or 
two meetings.  
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APPENDIX R: Interview Question 
Interview Questions 
1. What is your name, grade level, previous musical training, previous music technology 
knowledge or training? 
2. What music classes are you taking now, what are your future college or career plans? 
3. What specific technologies do you use in your music classes?  
4. Do you compose music at home? What software or hardware do you use when 
writing music at home? 
5. Why do you use these technologies? Why do you not use other types of technology? 
6. What does it feel like to learn music in class using technology, what is the experience 
like, can you explain the whole sensation to me as if I had never done it? 
7. What is the experience like to write music in class using technology? 
8. Can you explain your compositional process when you write music? How does 
technology fit into that process? 
9. Can you explain your interaction with the technology during the learning or writing 
process? 
10. Does the technology add or subtract from your experience or process of learning or 
writing?  
11. Would your teacher or your friends say anything different about the experience of 




12. Are there any times that you feel the technology offers a solution, idea, or setback 
that affects what you are learning or what you write? What is this experience like?  
13. What do you think, that if your teacher knew about your experience, it would help 
them teach you better, or help them understand what you need as a learner and 
composer? 









APPENDIX S: Observation Protocol 
Observation Protocol 
1. How is the technology setup? (List all technology used, the room layout and any 
decoration, lighting, etc., that would contribute to the mood or feel of the room). 
2. Note the frequency and nature of use that the student has with the technology? Does 
this correspond to the process described in the interview? 
3. Describe the physicality of the student when learning or composing with and without 
technology if possible? (i.e. sitting/standing, in front of piano/computer, are they 
relaxed or not, do they show signs of excitement, interest, disapproval, etc., when 
using the technology versus not). 
4. Are there times that the technology poses unique problems or solutions to the process 
and how does the student react to them? 
5. Note any and all other interactions from a straightforward process to unique 
interaction as best as possible. 
6. If possible briefly follow up with the student to inquire about any specific things of 
interest observed during the process (i.e. Why did this happen, why did you do that, 
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APPENDIX X: Codebook 
1. GT Codes 
a. Process/In Vivo Codes 
i. Composing 
1. Working with/in/on/through it  
2. Figuring it out  
3. Seeing what I can do  
4. Experimenting  
5. Discovering  
6. Finding  
7. Changing  
8. Scrolling through  
9. Writing  
10. Doing stuff/things/something 
11. Listening  
12. Hearing  
13. Trying to do something/figure it out 
14. Letting the fingers fly  
15. Improvising  
16. Playing it/Playing Around/Playing it back  
17. Clicking  
18. Pressing  
19. Notating  
20. Singing through it  
21. Messing Around/Fooling around  
22. Just scratching it and going somewhere else  
23. Adjusting/Editing 
24. Making  
25. (Teacher was) showing and giving 
26. Using my Ear/Using [the program] 
27. Just actually composing something 
28. Running out of ideas 
ii. Tech Affect 
1. Reaching the limits of the software 
2. Limiting 
b. In Vivo codes (Non-Process): 
i. Composing 
1. Just for Fun 
2. Adventure 
3. Point-and-click 
4. Unknown street  
5. Going down a rabbit hole 




1. Could not do/find 
2. Easy to copy-and-paste 
3. The sound was presented by the technology 
a. Options provided 
b. Finite sounds 
c. Not every sound 
4. Tech-savvy 
5. Limited 
6. Harder to write/use 
7. Forces you into something 
a. Forces you to use sounds 
b. Forces you to make sure it sounds good 
8. Find a sound 
9. Encourage 
10. Sounded cheesy/band 
11. Would be different 
12. Change my path/Changed my ideas/Change the notes 
13. Subtle/unnoticeable 
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